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ABSTRACT

This study examined the perception of local stakeholders on the island of Anguilla
in regards to the health, current management, and future management of their marine
resources. Little quantitative data is available for any of Anguilla's marine resources
specifically lobster and reef fish populations or rates of harvest. Anecdotal reports
describe these resources as in decline. A descriptive survey was used to gather
information on the stakeholder's perception of the health, the current management, and
future management of their marine resources. A cornerstone of the study was that a
polarization among stakeholder groups would emerge. This divergence of opinion did
not materialize. Conversely, some common perceptions were uncovered. These findings
are the basis of several marine resource management recommendations that appear to be
viable to the sample population.
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CHAPTER I
INTRODUCTION
Background
The management of marine resources is a major issue for many of the islands in
the Caribbean basin. This is true for several reasons. One of the more critical is the finite
extent of both natural and economic resources on these small island nations. This places
severe restrictions on the development options and funding sources available to island
governments and resource managers.
There are also many inherent reasons associated with the resources themselves.
The marine environment is a dynamic environment that does not allow for easy
management. This area is composed of many different habitats and species. The
beaches, mangroves, seagrass beds, coral reefs, fin fish, shell fish, and marine mammal
populations are all natural components of this highly complex and interactive ecosystem.
On most Caribbean islands, marine fisheries present an especially challenging
management problem. Tropical reef fisheries are extremely difficult to manage due to
the many species that are targeted by the fishermen. There are about 350 species of
shallow water reef fish in the Caribbean, 180 are commercially landed throughout the
region (CFMC and NMFS, 1985). In addition to the sheer number of species, there are
several additional problems that are endemic to reef fisheries that must be addressed.
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These problems include:
1. Difficulties in estimating the potential fishery yield for
insular shallow-tropical-coralline-grassbed-mangrove
banks;
2. Potential recruitment overfishing because of insufficient
spawning stock biomass;
3. Increased probability of recruitment failure due to
environmental uncertainty and shorter generation times;
4. Loss of genetic diversity within species resulting in
undesirable stock characteristics;
5. Growth overfishing' for many species;
6. Declines in overall abundance and average fish size;
7. Loss of biotic (interspecific genetic) diversity;
8. Potential disruptive reef fish community instability and
permanent alterations; and
9. Faster selection against desirable traits due to shorter
generation times.
(CFMC and NMFS, 1985 and NOAA, 1990)
The amount of research required to address these issues for each of the reef fish
species is enormous and would take many years to complete. Most of the island nations
do not have the resources or personnel to complete the needed research.
Robust reef fish populations are important for reasons other than supporting a
healthy fishery as well. The importance of proper fisheries management can be placed in
perspective when the inter-correlations between healthy fish stocks and healthy marine
habitats are examined in the context of economic benefits to various user groups. Without
the natural balance of herbivorous fish on coral reefs, which can be impacted by
overfishing and removal of juveniles, the slow growing coral polyps are soon overgrown
by the fast growing algae and seaweed and the coral begins to die off. This is especially
true in the Caribbean due to the basin-wide die off of sea urchins, an equally important
herbivore. Hughes (1994) showed that overfishing in conjunction with the die off of sea
urchins caused coral cover to decline from 52% to 3% on the reefs studied in Jamaica.

1

Growth overfishing is defined as harvest at sizes that are suboptimal with respect to potential yield.
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This type of ecosystem alteration prevented coral recruitment, killed adult corals and
killed Jamaican reefs.
The importance of fisheries management in the overall marine resource
management scheme is evident. However, as can be adequately demonstrated by the
failures of the developed countries, the difficulties of developing and implementing
successful marine resource management strategies in general and marine fisheries in
particular are numerous. These difficulties have led to the collapse of fish stocks
worldwide.
In the U.S., 67 stocks of fish are over utilized. This amounts to 43 percent of
those stocks whose conditions are known (NMFS, 1993). The highly productive Grand
Banks in the Northeast Atlantic off Canada and Georges Bank off the U.S. northeast
coast, two of the most prolific fishing grounds in the world, are being closed due to
overcapitalization and overfishing. This intense fishing pressure has caused stocks of cod
to crash putting 25,000 fishermen and 10,000 more related workers out of work in
Canada and 14,000 in New England. In addition to the lost productivity and the loss of a
way of life, it is costing the Canadian government $1 billion in aid and the U.S.
government $50 million (Matthews, 1995 and NMFS, 1995).
This is occurring despite the United Nations optimistic belief that global fisheries
would be flourishing in the 1990s. The adoption of the United Nations Convention on
the Law of the Sea in 1982 determined that rather than the oceans being a free for all,
coastal nations would have sovereign rights over all fish found within a nation's
Exclusive Economic Zone. This zone, referred to as an EEZ, extends 200 miles from a
nation's coastline and effectively eliminated distant water fishing fleets that had
dominated global fisheries to that point. However, coastal nations have more than made
up for the distant water fleets. According to the UN Food and Agriculture Organization
(FAO), the global marine catch increased by 44 percent between 1970 and 1990 (FAO,
1995).
3

These threats are especially acute on small, developing islands with limited
funding, manpower and expertise. If the developed nations, with large and relatively well
funded fisheries management programs can decimate the stocks they manage, developing
countries face on even greater challenge in managing their fisheries in a sustainable
manner. In addition to the problems of overcapitalization and overfishing, the local
populations, in many instances, are largely unfamiliar with and unreceptive to
management techniques and largely insensitive to the problems they create. This is due
to many reasons including a lack of education, the widely held but erroneous belief that
the oceans resources are limitless, and that subsistence level technology is incapable of
causing resource depletion.
However, there are management alternatives that are appropriate for small island
developing nations. One such management technique that is well suited to the problems
faced by small island nations with a multi-species reef fishery is the use of fishery reserve
zones in marine protected areas (MPA). The use of MP As is not new. The first one in
modern times was established in the Dry Tortugas, off the Florida Keys, in the 1930s.
They are now used worldwide and there are at least 135 legally established marine and
coastal protected areas in the Greater Caribbean Basin (OAS/NPS, 1988).
The island of Anguilla, in the British West Indies, is a Caribbean island that is
currently dealing with these issues. The island has a multi-species reef fishery that early
research (1970s) suggested could be further developed. However, there is anecdotal
evidence that fish stocks are now in decline. This research will explore the acceptability
of future management alternatives, including the implementation of current MPA
legislation, which may result in more sustainable use of the island's marine fish
resources.
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Problems and Objectives

Based on the available literature and a preliminary information-gathering trip to
the island, the issue of fisheries management was identified as the most critical issue
facing the island at this time. Thus, this research is centered on Anguilla's fisheries and
the use of marine parks and other management alternatives to conserve and manage their
fish stocks. The management of marine resources has been turned over to the Department
of Fisheries and Marine Resources (DFMR), newly created in 1990. Some of the
problems facing this department include: (1) lack of scientific data on catch and effort;
(2) anecdotal reports of decreasing fish and lobster stocks; (3) degraded coral reefs; (4)
lack of enforcement of existing legislation; (5) lack of operating resources; (6)
insufficient (in terms of numbers) and undertrained staff; and (7) a government that has
historically been extremely reluctant to upset fishermen by imposing strict management
initiatives. These problems were identified through discussions with different user
groups, DFMR personnel, fieldwork conducted by the author, and review of relevant
literature including Camacho (1974), Cusworth (1975), Salm (1980), Olsen and Ogden
(1981), Hodge (1993), and IRF and AAHS (1993).
Left on their own, most marine resources would require no management at all.
However, very few natural resources are left unaltered or unexploited by man. Therefore,
the term marine or natural resource management is really a misnomer. What is actually
managed is man's exploitation or alteration of natural resources. Thus, natural resource
management is actually the management of the people and activities that exploit these
resources.
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The management of natural resources must be viewed from two distinct
perspectives. The first is from the biological or ecological perspective. What is the
physical state and current exploitation of the resource? The second is from the social
perspective. How do the people who utilize these resources perceive the many
management issues that impact their ability to earn a living. In addition, in the case of
the marine fisheries, how does the public (the owners of the resource) perceive the
management issues? And finally, how do those who are entrusted or burdened with the
management of the resources view these issues?
The objective of this research is to explore the social component of the marine
resource management equation on the island of Anguilla. Five user or interest groups
have been identified as well as three management issues. By documenting the five
groups' perception on these issues valuable information on this critical component of the
management process will be discovered. The importance of this component is amplified
I

due to the lack of scientific monitoring of the biological and ecological component.
This study utilized a descriptive survey, basically a public opinion survey, to
collect primary data from five main interest groups: (1) Non-Governmental Organizations
(NGOs); (2) fishers; (3) dive and water sports operators and promoters;(4) several
members of governmental departments with environmental management responsibilities;
and (5) the Department of Fisheries and Marine Resources (DFMR) staff, about their
perception of the current state of the marine resources, the success of current
management efforts and the acceptability of a wide range of future management
alternatives. The survey is in the form of an opinion questionnaire. All questions were
designed to elicit ordinal or ranked data.
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The perception of the five user groups was solicited regarding: (a) the adequacy
of marine environmental legislation and the enforcement of the subsequent regulations;
(b) the health of fish, lobster, conch, and coral reefs; (c) the adequacy of monitoring
programs; and (d) the acceptability of various management techniques including the use
of marine parks, increased mesh size in fish traps, and closed seasons.

Research Methods

SURVEY INSTRUMENT
One of the more difficult aspects of this research project was crafting questions
that would be understood by all Anguillians and that would provide the necessary
information. Assistance in the preparation of the survey were solicited from the
Anguillian Director of Fisheries and Marine Resources, Tom van't Hoff, an authority on
marine parks, the manager of Saba Marine Park, and the former president of the
Caribbean Conservation Association. These individuals reviewed various versions of the
questionnaire and their suggestions were incorporated in to the final version.

INTEREST GROUPS
Table 1 summarizes the sample population included in the study.

The total

population figure reflects the number of individuals in each population in 1995. The
overall sample size is adequate for all populations with the notable exception of the
fishers. This group was the most difficult to engage and thus any extrapolation of results
from this small sample to the entire fisher population must be guarded.
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Table 1- Summary of Respondents

Interest Groups
(1995)
Anguilla Marine
Heritage Society
(NGO)

Total population Population included in sample # of respondents

24

10

1

Anguilla National
Trust (NGO)

45

10

7

Anguilla Historical
and Archaeological
Society (NGO)

26

10

5

200

n/a

15

SCUBA Operators

8

8

8

Department of
Fishers and Marine
Resources

4

4

4

Government
4
Officials
Source: Authors calculation.

4

4

Fishers
(Approximate
fulltime fishers)

Non Governmental Organizations
There are three environmental orientated NGO groups on Anguilla. The oldest
and largest is the Anguilla Archeological and Historic Society. The Society was formed
in 1981 with the objective of protecting and preserving Anguilla's past cultural heritage.
It is managed by a Board of Directors which is elected every two years. The Society has
historically been composed of equal parts Anguillians, foreign residents and visitors. The
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primary thrust of the Society has been identifying and preserving terrestrial
archaeological sites.
The smallest organization is the Anguilla Marine Heritage Society. This group
was founded in 1990 and was set up specifically to raise funds for the removal of several
shipwrecks in Road Bay. These wrecks were relocated and sunk as artificial reefs.
The Society has become much less active although they occasionally provide advisory
service to the DFMR and have co-sponsored recent Easter boat races (IRF and AAHS,
1993).
The most recent organization is the National Trust. Although this group is a
legislatively established group it functions as an NGO (IRF and AAHS, 1993). The Trust
is charged with protecting and promoting the natural and cultural heritage of Anguilla
and is empowered to raise funds, acquire property, and manage the use of the property it
holds. The Trust is working to oversee the management of all National Parks, Protected
Areas, Heritage Sites/Buildings and the National Museum. It also has established
Environmental Education Programs for all Anguillians, and promoted and preserved the
expression of Anguillian culture.
The methodology utilized for sampling the three NGOs included obtaining a
complete list of members, numbering the members, and then using a random number
table to randomly select ten members from each group to be included in the sample. The
total number of NGO members included in the study is 13. All NGO members were
interviewed over the telephone.
Due to the small size and population of Anguilla, most of the residents
participated in all three of the NGOs. Due to this fact, the organization with the least
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members, the Anguilla Marine Heritage Society Ltd., which has 24 members, was
sampled first. From the most current member list 10 members were randomly chosen for
the survey but only 1 member choose to participate in the study. Most members
contacted felt that this project was a futile effort and choose not to participate. Others felt
that the island and its resources had been extensively studied and that the problem was
the lack of implementation on the part of the government.
The National Trust was sampled next. It's 45 members were the most receptive
to the project. Seven of the ten members randomly chosen participated in the study. The
largest organization, the Anguilla Archeological and Historic Society, has 59 nonbusiness members. Of these members, 17 were contacted previously either as members
of one of the other NGOs or as members of other groups and 16 were off island. Ten
members were randomly chosen from the remaining 26 and five choose to participate in
the study.
The members of the NGOs who participated in the study can not be classified as
typical Anguillians. These respondents are primarily middle to upper class members of
Anguillian society. Most are business owners, doctors, lawyers, or other professional
types with more education then the average Anguillian.

Fishers
There are two primary fisheries, the finfish and lobster fisheries. The latest
estimate of fishers is 400 mostly part time fishers (Hodges, 1993). They fish mainly in
open boats in the 15-35' range with one to three man crews. There are no current
demographics available on any aspects of the fisher community. The fishers of Anguilla
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can be described as fiercely independent and extremely weary of government and
outsiders. The fact that there are no fishers organizations or co-operatives and that most
fishers operate alone or with a small crew is evidence of this fact.
One of the better sources of information on the fisheries and fishers of Anguilla is
Mr. Ed Carty. Mr. Carty provided valuable insights to previous researcher efforts of
Olsen and Ogden ( 1981), and provided the author of this research with an in-depth view
of the history and current state of the fisheries on Anguilla. Mr. Carty operates a fleet of
four boats, three in the fish trap fishery, and one as a sport fishing/charter vessel, that he
utilizes to fulfill restaurant requests for pelagic fish such as wahoo and dolphin. In
addition, he operates the only fish processing facility, two sinks equipped with electric
fish scalers, and the only fish market on the island. Mr. Carty has a keen sense of the
need for conservation and has experimented with a variety of fishing techniques.
Discussions with Mr. Carty, conducted during a fishing trip, unveiled his opinions on
how the fishing industry on the island has changed. The recent expansion of the tourism
industry on the island has fueled an increase in domestic demand. Prior to the boom of
the tourism industry, men whose fathers fished and passed on the traditions and
knowledge to them largely manned the fishing fleet. These traditions included rotating
their traps from area to area during certain times of the year and allowing areas to
recover. He indicated that fishers were more apt to return undersized fish from their
hauls at this time. With the increase in demand for fish at island restaurants, more
individuals entered the fishery without benefit of the knowledge passed down from
previous generations of fishers. This caused increased pressure on productive fishing
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areas, required fishers to increase their number of traps to land the same quantity of fish,
and increased the take of undersized and non-target species.
Because there are no fisher's organizations or comprehensive records of the
island's fishermen, it was necessary to interview them as opportunity presented itself at
landing sites. Because there is no way to determine the exact number of full-time fishers
it was assumed that half of the total number of fisherman (200) are full-time. This is
based on consultations with the DFMR. A total of fifteen fishers were included in the
sample.
The assistance of the DFMR was asked in this endeavor to contact the fishers,
both in the field and at the office where many purchase their line, floats, and wire for
traps. A total of 20 surveys were left in the DFMR office. Of these, five were completed
and returned. The additional ten surveys were completed at landing sites throughout the
island.
In order to survey the fishers they had to be intercepted either prior to going out to
fish at 5 am, when most were in too much of a hurry to talk, or in the early afternoon
when most were too tired to be talkative. Thus the fishers where the hardest segment of
the sample to gather data from. The researcher also made an attempt to interview
fishermen at the fish market on St. Marteen where a large percentage of the catch is
directly marketed. This attempt was futile as, in addition to being focused on marketing
their catch, this was a time for social contact between fishers.

12

Dive Operators
At the time the data were collected for this study, there were two dive operations
on the island that employed six people. In addition, a dive package promoter and a water
sports operator was included in this group. The largest dive operation is located at Sandy
Ground, dives the west side of the island and the Seal Reef system (off Prickly Pear
Cays), and employees four persons, all foreign residents. The owner/operator of this
shop contributes regularly to the local newspaper and is quite vocal about his
disappointment in the management of Anguilla's marine resources. 2
The other dive operation is located at Island Harbour, dives the north tip of the
island as well as Scrub Island, and employs two people. The owner/operator is a foreign
resident and his employee/boat operator is an Anguillian. The dive package promoter is
an Anguillian who recently returned to the island from the Netherlands and runs a small
inn and actively promotes diving in Europe 3 . The water sports operator is an Anguillian
who runs shuttle boats to Sandy Island and the Prickly Pear Cays. He also rents snorkel
gear and offers water skiing and sight seeing tours.
All of the owners and employees of the two dive operations (6 individuals) were
surveyed in person or over the phone. The dive package promoter and water sports
operator were both interviewed in person as well.

Department of Fisheries and Marine Resources Personnel
The staff consists of the director, one full-time assistant/technician, one part-time
assistant/technician, and one administrative assistant. All are Anguillians. This unit is

2

3

He has since left the island although the dive shop is still in operation.
He has also left the island and discontinued his dive promotion and inn endeavors.
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directly responsible for the day to day management of Anguilla's marine resources. It
can be fairly said that this department is under funded, undertrained, and lacks
appropriate physical resources. All members of the DFMR staff were interviewed in
person.

Government Officials
This group consists of the Chairwomen of the Tourist Board's Land and
Marine Park Committee, the lead planner from the Planning Department, the Minister of
the Environment, and the Governor (4 individuals). These individuals were chosen to
participate due to their marine resource related responsibilities. The Tourist Board Land
and Marine Park Committee oversees the development and marketing of tourism
attractions and amenities such as marine parks, the Planning Department is responsible
for land use planning and development control in all areas of the island including the
coastal zone, the duties of the Environmental Minister are undefined (this position was
created in 1990), and the Governor who has been active in environmental conservation
activities although he has no direct responsibilities. All are Anguillians.
The Chairwomen of the Tourist Board's Land and Marine Park Committee and
the lead planner from the Planning Department were interviewed over the phone. Both
the Minister of the Environment and the Governor were faxed copies of the survey
instrument which they completed and returned.

VALIDITY OF A RESPONDENT'S OPINION
The question of the validity of a respondent's opinion, termed response bias,
presents problems for researchers. Is the respondent giving you an honest opinion or is
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their response distorted or influenced by some undetected factor? This problem has
existed since the 1930s and early 1940s when sociologists and psychologists began using
surveys as a reporting tool for studies (Schafer and Tait, 1981). It went unaddressed for
the most part the last three decades until social scientists recognized the problems
associated with response bias. This type of bias is hard to detect and may be present in
this research. Given these circumstances, is the opinion of the respondent valid? The
researcher is left with no other choice but to assume that what the person states is his
honest opinion. Bias may have been introduced into the study in other ways as well. As
the majority of the questionnaires were administered in person, the personality of the
interviewer may have affected the responses of the interviewees. "In asking questions,
the tone of one's voice and the inflection or accent within the sentence may influence
how a respondent replies" (Leedy, 1989). Although the interviewer was aware of this
possibility prior to administering the survey, this possibility can not be ruled out.

LIMITATIONS OF SAMPLE
Unfortunately, due mainly to the small size of the majority of these groups, the
samples (with the exception of the NGO group) were chosen in a non-random fashion.
However, two of the groups, the dive operators and DFMR staff, were comprehensively
sampled. In the case of the fishers, due to the lack of any records to randomly choose
from, it was necessary to sample them by convenience. An effort was made to sample
more heavily from the densest concentration of fishers (Sandy Ground) with less effort at
less populated landing sites.
Therefore, the results of this research are not representative of the people of
Anguilla. An argument could be made that the results of the government are
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representative of the government sector as all of these respondents were high level
officials where the real power is concentrated even though they were not randomly
selected. The results are representative of the dive operators and DFMR groups as these
groups were comprehensively sampled. Unfortunately, the results from the fishers are
not representative of the average Anguillian fisherman.
Hypothesis

In general, the research hypothesized that on Anguilla there exists a difference of
opinion among five interest groups on three marine resources issues. It is expected that
the five groups will break into two populations based on their perception of the three
issues. This is based on the literature on perception, published works on Anguilla's
marine resources, and initial consultation and discussion with a number of individuals
from the island including the Director of DFMR, a knowledgeable and well respected
fishermen, two dive operators, several members of NGOs, as well as a preliminary visit
by the author. This hypothetical model is one where:

1.

There are statistically significant differences between one faction of the
population, the fishers and government officials, and the second faction which
includes the DFMR personnel, NGO members, and dive operators on key marine
resource issues.

and
2.

The two factions have opposing opinions on the key marine
resource issues.

16

HYPOTHESIS I
It is hypothesized that population one will perceive current efforts of marine
resource management statistically significantly different than group two. It is anticipated
that the fishers and the government officials will perceive current marine resource
management efforts as adequate while the DFMR personnel, dive operators, and NGO
group perceiving the current management as inadequate. This stems from the long held
independent, anti-regulation spirit of the Anguillian people and is the root of many of the
problems facing the government today. One prime example of this is the Anguillians
refusal to allow any restrictions on land development. This was noted in the AAHS and
IRF (1993) report, "Steps by Government to control growth or manage resources are
perceived as a loss of individual rights and personal sovereignty over private property."
Additionally, the members of the public Group are expected to side with the fishers due
to the political power of the fishers.
Conversely, the DFMR personnel, dive operators, and the NGOs can be
characterized as progressive thinkers who understand and support the need for more
stringent management of the fisheries. The reasoning behind this anticipated outcome is
the fact that these groups are by in large better educated and have been exposed to the
world outside Anguilla a bit more. The relationship between social class, particularly
education and environmental concern, is well documented in literature on perception
(Buttel and Flinn, 1976; and Buttel, 1979).
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HYPOTHESISII
It is hypothesized that group one will perceive the current exploitation and health
of marine resources statistically significantly different than group two. It was assumed
that there would be a division of opinion with fishers and government officials sharing an
optimistic view of the health of the resources and current levels of harvest while the rest
of the respondents holding a more pessimistic outlook.
The rational for this hypothesis is grounded in the literature on perception that
focuses on the fact that perception is very much affected by the use which the respondent
makes of a particular resource (Craik and Zube, 1976; and Porteous, 1977). The person
who has an economical tie to the resource will view it differently then others. In the case
of the fishers, they have a large investment in their fishing gear and, as is common in
fishers from other countries, tend to deny the resource is dwindling. Thus, it is believed
that the fishers will perceive the resource as being relatively healthy and the harvest
levels to be sustainable. As stated before, due to political considerations/pressures, the
author believes that government officials will mirror the fishers in their belief that the
resource is relatively health and the exploitation levels are sustainable.
The DFMR personnel, the dive operators, and the NGO Group are expected to
perceive the health of the marine resources as threatened and the current exploitation to
be unsustainable. This is based on discussions with these stakeholders and their
comments in local newspapers (Grummitt, 1993; and 1994), and the UN report (IRF and
AAHS, 1993). Several members of at least one of the NGOs (AAHS) participated in the
UN study which concludes that marine resources are threatened and need to be better
managed.
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HYPOTHESIS III
It is hypothesized that group one will perceive the current system of marine parks
statistically significantly different than group two. Fishers and government respondents
were assumed to be satisfied with the status-quo. The rest of the respondents were
thought to perceive a need for increased level of implementation.
The following excerpt from a recent Anguilla Strategic Review Committee
provides insight into the perceived mindset of the fishers and government respondents:
"Legislation on Marine parks has been in place since 1982 but has yet to
be implemented because the accompanying regulations have not been
finalized. The failure by government to take action on marine parks is
said to reflect an extraordinary reluctance to upset local fishers. However,
onshore fish stocks are so depleted that judging from progress achieved on
neighbouring islands, [Saba] fishermen would gain in the long-term from
a moratorium on fishing in certain areas" (Anguilla Strategic Review
Committee, 1993 sect. 1.7:2).
The remaining respondents, the dive operators, DFMR personnel, and NGOs, are
expected to be satisfied with the current marine park legislation, but dissatisfied with the
current enforcement of marine park legislation. This is based primarily on discussions
with the dive operators, who are also active in several of the NGOs, and the Minister of
Fisheries and Marine Resources. The past owner of one dive operation was a frequent
contributor to the local magazine Anguilla Life. In several articles, he comments on the
lack of implementation and enforcement of the current marine park legislation
(Grummitt, 1993; and Grummitt, 1994). In addition, discussions with the Minister of
Fisheries and Marine Resources uncovered his frustrations concerning the DFMR's lack
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of resources. For example, the Department has to share the only boat with the police thus
making enforcement of any regulations extremely difficult.

The Study Site
Anguilla is the northernmost insular territory of the British Leeward Islands. It is
located at the northern end of the Lesser Antilles, an elongated, fringing archipelago in
the Eastern Caribbean. Anguilla stretches for 16 miles from southwest to northeast and
has a land area of 35 square miles. Included in this area are several small-uninhabited
islets including Dog Island, Scrub Island, Sombrero Island, and the Prickly Pear Cays
(see Figures 1 and 2). The French/Dutch Island of St. Martin/St. Maarten lies 4 miles to
the south; St. Kitts is 70 miles south and slightly east; Puerto Rico is 150 miles due west.
Anguilla is one of the three Leeward Islands that lie eastward of the inner insular
arc that extends from the Virgin Islands in the north to Grenada in the south. The three
outer islands, Anguilla, Antigua, and Barbuda, are referred to as the "limestone
Carib bees". There is a pronounced geographical and geological difference between these
three "outer Leewards" and the main "inner" volcanic arc. The inner islands are
mountainous, rugged, and more lush then their outer cousins. The outer limestone islands
are lower, arid, and their more exposed position is evident by the predominance of windsheared vegetation and the spray-pitted, wave washed limestone of their exposed
windward (easterly) shores.
Anguilla is a flat karastic (weathered coral) island. Its highest elevation is only
213 feet above sea level. However there is a striking difference between the north and
south coast. The northern coast, which faces the Atlantic, consists for the most part of a
series of steep sea cliffs up to 100 feet high, while the south coast is one of shelving
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rocky shore with sandy coves. The island has 33 white or light pink sand beaches that
cover some 12 miles of shoreline.
Since the mid-seventeenth century, Anguilla has been a British Colony. However,
due to the difficulty of effective management of Anguilla and the other British territories
from London, a system of island "federations" was developed. In 1871, Anguilla and
St.Kitts were linked together into a "federation" with Nevis being added 11 years later in
1882. The administrative center ofthis "federation" was set up on St. Kitts, some 70
miles to the northwest of Anguilla (Nevis is approximately 9 miles to the northeast of St.
Kitts). This distance caused the people of Anguilla to feel neglected and removed from
the administrative center on St. Kitts. In response, Anguilla petitioned in 1875 and again
in 1958 for direct British rule but both of those requests fell on deaf ears. Finally, just as
the three-island unit of St. Kitts-Nevis-Anguilla was granted statehood in 1967, Anguilla
rebelled, deported the largely foreign police (St. Kittians), and ceded from the tri-island
administration.
This situation remained unresolved until 1969 when rumors that international
gangsters were about to make the island home reached England. In March of 1969, a
battalion of British "Red Devils" parachuted down on the island and was soon joined by
London policemen. After the "Red Devils" left, the British Royal Engineers arrived and
built Anguilla's first real infrastructure. Although regional political leaders condemned
what they considered recolonization, the Anguillians viewed it as more of a rescue than
an invasion and were delighted (AAHS and IRF, 1993). In fact, Anguillians viewed this
as the first step to real political freedom. Separating from the "federation" provided
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Anguilla with an identity and local control over economic development:

"...the 'better life' which Anguillians had to seek abroad would be brought
home to Anguilla's shores after a period of managing their own affairs.
There would be no more need to roam the region and indeed the world to
secure the benefits of a modem society" (Fahie, 1992:12).

A British Commissioner was installed after the "revolution" but formal separation
from St. Kitts-Nevis did not occur until 1980. On December 19, 1980, Separation Day, a
British Order-in-Council at the request of the Anguillian people officially separated
Anguilla from St. Kitts-Nevis. Anguilla once again became a Crown Colony in the form
of a dependent territory.
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CHAPTER II
ANGUILLA'S ECONOMY AND RESOURCES
Early History and Economic Activity

The first inhabitants of Anguilla were the peaceful Arawak Indians. The more
violent Carib Indians took over the island sometime around 1200 AD and may have been
the reason Columbus did not attempt to land on the island when he spotted it during his
second voyage to the New World in 1493 (Wilkinson, 1994). The Caribs called the
island Malliohana which means eel, a reference to the island's long and narrow shape.
The first mention of Anguilla in historical records can be traced to 1564 when a French
expedition passed by while en route from Dominica to Florida (AAHS and IRF, 1993).
There is some question as to who actually named the island Anguilla. It may have been
derived either from the Spanish word anguilla or the French word l'anguilla, both of
which, like Malliohana, mean eel. However it was the Dutch who first showed an
interest in Anguilla as a possible source of salt and built a fort, probably at Sandy Hill on
the south coast, in the 1620s (AAHS and IRF, 1993). This appears to have been a
passing interest, as the Dutch made no attempt at colonizing the island.
The first Europeans to colonize the island were Englishmen. In 1650, a small
band of Englishmen, led by Abraham Howell from nearby St. Kitts, settled on the island
(Harrigan, 1978). From this time until the mid-1670s, Indian raiding parties frequently
attacked the island. A particularly savage attack was recorded by Pere du Tertre in 1656
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when a band of Carib Indians from the island of Dominica landed, killed almost all of the
men, plundered and burned the houses, and kept all of the women and children for slaves
(AAHS and IRF, 1993).
Marauding bands of Europeans were just as devastating as the Indians. Don
Mitchell (1989), past Secretary of the Anguilla Archaeological and Historical Society,
describes the savagery of the Europeans:
No records exist on the number of times in this early period that the island
was laid waste by hurricanes, and visited by pestilince. But, the suffering
from these natural disasters must have been trifling in comparison with
those which the political and social upheavals of the time produced. The
Anglo-French wars of the late seventeenth century were fought not over
territory, but over markets. The protagonist's aim was to damage enemy
property, not to appropriate it. Officially sanctioned fleets of French,
Dutch and Spanish Privateers cruised Anguilla's waters doing more
damage than buccaneers, pirates and Indians. In 1666, it is recorded that
the French from St. Christophers landed 300 men on Anguilla, and the
inhabitants fired their own homes and took to the woods. In 1688 a party
of wild Irish landed on Anguilla. They are described as having treated the
defenceless inhabitants more barbarously than any of the French pirates
who had attacked them before. The result of this raid was the islander's
temporary evacuation to Antigua. Though this war went on for 10 more
years, the inhabitants who had been taken off their island for their own
safety, soon made their way back home regardless of the advice of the
authorities in Antigua (Mitchell, 1989: 18).
The early European settlers attempted to establish a plantation-based economy on
Anguilla similar to the export based agricultural system that dominated the West Indies
during this time period. Although poor soil and erratic rainfall caused sugar, tobacco,
and cotton yields to be low in quality and quantity, the plantation society flourished for a
short period from the 1730s to the 1770s (Mitchell, 1989). By the early 1800s, slave
holdings had become more of a liability than an asset:
In 1825, nine years before the abolition of slavery in the British Empire,
there were about three hundred white people and three hundred free
coloureds, people of mixed race. Between them they kept about three
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thousand Negroes, the Negroes were a liability. On other Caribbean
islands, Negroes were let off on Saturdays to work on their own plots. In
Anguilla, they were turned loose for half the week to forage for
themselves (Naipaul, 1984: 252).
This led plantation owners to begin a practice of labor outmigration. Slaves were
allowed to seek work in the British Virgin Islands, Antigua, and even as far south as
Trinidad (AAHS and IRF, 1993). Most of the slaves returned and were allowed to
purchase their freedom from their remittances earned abroad. "The archives contain
examples of slaves purchasing their freedom for 100 pounds, that of their husband or
wife for another 100 pounds and the plantation for 10 pounds (Mitchell, 1989)." By the
time of emancipation in 1834, the island consisted of free people and independent
landowners, most of whom practiced subsistence agriculture (AAHS and IRF, 1993). At
this time, the island's economy was dependent on salt production, fishing, boat-building,
inter-island trading, and remittances sent home by Anguillians working overseas. The
island's economy remained essentially the same until the development of tourism in the
late 1970s.
In terms of future non-tourism economic expansion, the government is pursuing
the development of offshore financing. If this can be successfully developed it would do
much to help diversify the economy. The island appears to have adequate infrastructure
for developing this type of industry. There are currently several banks and computer
supply and support services as well as an adequate telecommunications system. The
government lists several benefits including up to date offshore legislation, a computerized
Companies Registry system, local professional experts, zero tax rate, English law, and the
use of the US dollar as assets in attracting offshore finance business (Hodge and Hodge,

1995).
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Political/Governmental Setting

Anguilla is a British Dependent Territory with a Westminster Parliamentary style
of Government. A Governor who is appointed and represents the British Crown heads
the government. In addition, there is the Anguilla Executive Council which consists of
the Chief Minister who is an elected official, three other ministers who are appointed
from the elected members of the House of Assembly, and two ex-officio members. The
House of Assembly consists of 12 members including the Speaker, the Deputy Governor,
the Attorney General, seven elected members, and two nominated members appointed by
the Governor.
Environmental Management Framework

The responsibilities for environmental management are divided among several
separate ministries or departments. The major responsibilities lie within the Chief
Minister's office that oversees the Department of Fisheries and Marine Resources and the
Department of Agriculture. This is a new organizational structure as the Agricultural and
Fisheries and Marine Resources, formerly one department, have recently been split
(1990). In addition, the Department of Education and Environment, within the Ministry
of Social Services and Lands, is a new entity and its responsibilities are still evolving.
In addition to these departments, critical responsibilities lie within other
departments. The responsibility for land use planning and development control lie within
the Department of Land and Surveys. The critical potable water supply and building
regulations are the responsibility of the Department of Public Works. Ironically, one of
the greatest threats to the water supply is the location of the DPW yard. Its oil and gas
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storage facility and the associated contamination problems threaten the island's primary
aquifer.
This disjointed, piecemeal approach to environmental management was identified
by the IRF and AAHS ( 1993) report and is accurately described with the phrase: "The left
hand knoweth not what the right hand doeth." Currently, the Government of Anguilla is
organized in the following manner:
(1) Chief Minister's Office

- Tourism Board
- Labor
- Information and Broadcasting
- Immigration
- Agriculture
- Fisheries and Marine Resources
(2) Ministry of Finance and Economic Development
- Treasury
- Customs
- Post Office
(3) Ministry of Social Services and Lands
- Social Services
Health, Community Development and Welfare
Education and Environment
- Lands and Surveys
Physical Planning
(4) Ministry of Communications, Works and Public Utilities
- Airport and Seaports
- Public Works
- Water and Electricity
These portfolios are based more on the expertise of the Minister then any logical
organization that would allow for a more focused and coordinated administrative
infrastructure.
In addition to this problem, the UN report (AAHS and IRF, 1993) also identified
several important characteristics related to the island's small size and how they impact the
way in which the island is governed. These characteristics include:
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(1) A single minister in Anguilla has responsibility for several portfolios,
which are not always distributed in a way that maximizes administrative
efficiency.
(2) The capacity of the public sector to deal with a large number of
priority issues at any one time is seriously limited. Thus, reversals of
political leadership can mean abrupt changes in those priority issues
targeted by Government at any given point in time.
(3) The distinction between the political leadership of Government and
the Civil Service is one that is blurred in Anguilla more than in larger
countries. There is a good deal of movement of individuals between the
two as well as a relatively high proportion of appointed rather than elected
membership in the legislative body. In short, the pool of available talent is
relatively fixed and limited not only by the island's small population but
also by the significant number of citizens who emigrate seasonally or for
extended residency elsewhere (AAHS and IRF, 1993).
These are critical factors that must be taken into consideration when new approaches to
marine resource management are being considered.

Tourism
Tourism is the driving force behind Anguilla's economy. This industry accounts
for the majority of the island's foreign currency revenues. Prior to the development of
tourism in the mid-1980s, fishing, salt-production, and boat building where the only
industries. As previously mentioned, due to the dry climate, agriculture has never been
highly successful on the island. Thus, tourism and related support industries are the main
source of employment on the island today.
Currently, up-scale tourism at several hotels is apparently flourishing. These
establishments were operating at 51 percent occupancy levels in 1993. However, the
guest houses, apartments, small inns and villas were operating at 19 percent occupancy
levels in the same year (Tourism Department, pers. comm., 1995). This discrepancy is
largely due to the fact that Anguilla is marketed almost exclusively as an up-scale
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destination and the smaller operations simply are unable to attract the necessary volume
and class of tourist appropriate for their facilities.
The long-term sustainability of tourism on the island depends on the
government's ability to break the "boom and bust" cycle of tourism development that is
all too common in the region. The Anguillian government has done a good job in the
early phase of tourism development on the island and is now faced with critical decisions
necessary to guide their development into the 21st Century.
The life cycle model of a tourist destination as referred to by Butler (1980) and
applied to the small islands of the Caribbean (populations < 500,000) by McElroy and de
Albuquerque (1992) is relevant in this context. This model is based on a theory that
suggests tourist destinations pass through a predictable series of stages from discovery to
decline. McElroy and de Albuquerque (1992) apply a simplified version of this theory
with three distinct stages to the small islands of the Caribbean. The first stage is the
emergence or initial discovery phase followed by a transition to rapid expansion and
international recognition and culminating in visitor saturation and often environmental
deterioration.
Using this model, the small islands of the Caribbean are grouped into the three
stages based on a number of indicators. Some of these indicators include: annual
population growth, population per km2, total visitor stayovers, number of hotel rooms,
annual percent change in hotel rooms, average daily visitor density, number of hotel
rooms per Km2, and annual percent change in stayovers. Examples of islands included in
the first stage are Saba, Dominica, and St. Estatius. Islands in the second stage include
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Anguilla, Bonaire, and St. Lucia. Examples of islands included in stage three are the
Bahamas, US Virgin Islands, and St. Martin/St. Maarten.
The utility of these groupings lies in the fact that "... despite wide differences in
size, economic structure, levels of affluence and colonial history, all destinations over
time tend to track through the relatively predictable stages of tourist development"
(McElroy and de Albuquerque, 1992). Thus tourism planners and resource managers on
stage one and two islands should take heed of this cycle and seek to control tourism
development and keep it sustainable. If not, they risk the degradation of their natural
resources that are the traditional lure of Caribbean island tourism. This is especially
critical on Anguilla where the economy relies heavily on tourism.
To date, tourism has been a major success on Anguilla. The government has been
successful in reaching its goals of developing an upscale tourism that is the mainstay of
the island economy. However, its ability to assimilate more development and more
tourists without suffering detrimental environmental impacts is questionable. "In effect,
the conclusion is that tourism has done much that is positive for Anguilla, but on a small
island with limited resources, continued growth based on past development is simply
unsustainable" (Wilkinson, 1994). Government must realize that future development is
intrinsically tied to the health of Anguilla's marine resources. While the very delicate
coastal zone of Anguilla faces threats from several sources, development is probably the
most critical. Development in this area accelerated with the Government led tourism
boom in the 1980s. This fact was clearly identified by the IRF and AAHS (1993) report:
"This should be a matter of concern as islands like Anguilla, with a
developed tourism sector, are especially dependent on both the reality and
the perception of being well-endowed with a healthy ecosystem, luxurious
coral reefs, exotic and colorful reef fish, and stable restful beaches with
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crystal clear water. Furthermore, and wholly unconnected with tourism,
smaller islands --- which lack "economies of scale" and redundant
ecosystem elements -- require conservative and successful husbandry of
their limited inventory of coral reefs, offshore cays, seagrass beds,
beaches, dunes, and mangroves, all of which are key buffering factors in
the high-energy coastal zone."
Indeed, nowhere are ecosystems more complex and interconnected then in the
tropical coastal zones. The government of Anguilla must be mindful of the interactions
and importance of its marine resources and manage tourism-related activities that impact
them, such as increased sewage treatment needs or construction in the coastal zone, in a
sustainable manner.

Marine Resources and Literature Review of Fishing Industry

Anguilla's marine resources include an Exclusive Fishing Zone encompassing
some 85500 km 2 . It shares a common boundary with St. Martin and St. Barts to the
South, the British Virgin Islands to the West, and Antigua and Barbuda to the East. To
the North, it extends the full 200 miles out into the Atlantic (Hodge, 1993). However,
productive areas of the Zone such as coral reefs and seagrass beds are limited. These
comprise only 22 percent of this area (Olsen and Ogden, 1981). This Zone supports a
very active artisinal fishery that supplies fish, lobster, and conch to the visiting tourists
with a large portion of the catch marketed directly to St. Martin and the rest to the local
population.
Anguilla is surrounded by several coral reef structures as well. The north and
south coast have fringing and patch reefs, and coral growth on ancient raised marine
terraces. In addition, coral covered shoals and a well developed barrier reef system
extend from Prickly Pear Cays to Island Harbour (Salm, 1980). These reefs perform a
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variety of functions including acting as nurseries and providing protection from beach
erosion.
Literature on the fisheries and related marine resources of Anguilla can be
separated into three distinct periods. The first period dates from the early to late 1970s
and is quite basic. The second took place in 1980-81, when several more advanced
studies evaluated the resources and potential for exploitation. The final period can be
characterized as a review of the past literature pointing out mistakes in past analyses and
current threats to the resources.
EARLY RESTRAINTS TO FISHERIES DEVELOPMENT
The author has been able to identify several reports as well as a thesis that date
from the early to late 1970s (Peacock, 1972; Camacho, 1974; Cusworth, 1975; and
Harrigan, 1978). These early works concentrate on the development of the Anguilla
fishery. Several barriers to the expansion of the industry are identified and include: (1)
boats and gear; (2) need for new techniques; (3) local market and storage operation; and
(4) lack of monitoring (Peacock 1972, Cusworth, 1975, and Harrigan, 1978). Although
the fishery has expanded considerably since this time, most of these "barriers" have
remained.
Aside from improvements in construction materials and size, the fishing boats
used by the Anguillians have changed very little in the past few decades. Virtually all of
the boats in the fishery are open, center console boats made of wood. The study by
Harrigan, completed in 1978, states that the entire sample of 51 fishermen used locally
built open whalers that are described as 20 foot open boats powered by gasoline outboard
engines. In 1981, the number of boats in the fishery is given as 119 small boats (less than
25 feet in length) and three large boats (larger than 25 feet in length) (Olsen and Ogden,
1981). In 1992, the most recent year a count is available, the local fishing fleet was
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comprised of 196. Forty-one of which were less then fifteen feet in length and were
powered with 6-30 horsepower outboard motors. One hundred and fifty-three were in the
15-30 foot range with 45-150 horsepower twin outboard motors. In addition there were
two 30 foot boats powered by diesel inboard/outboard engines (Hodge, 1993). The
apparent increase in larger boats is an indication that the fishermen are being compelled
to fish further from shore. This is further substantiated through interviews with the
Director of Fisheries who stated that the inshore fisheries (<20 fathoms) have
experienced degradation forcing both the fin fish and lobster fishers offshore to the
Anguilla Banks were water depths range from 25-60 fathoms (Roland Hodge pers.
comm., 1995).
In addition to the relative lack of vessel improvements, the gear has remained
relatively unchanged as well. The dominant fishing gear is still the West Indian fish trap
Some traps are now made of hardier material, changing from chicken wire stretched over
bamboo frames to plastic coated wire attached to steel frames. (see Figures 3 &4).

Figure 3. West Indian chevron trap

Figure 4. West Indian trap used in

used in 1970s.

1990s.

Other gear improvements include the use of electric and gas powered winches to
pull the traps as well as the use of marine radios by some of the fishers. These
improvements are born out of necessity due to the degradation of the inshore fishing
grounds and the subsequent need to fish deeper waters further offshore.
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Baits have persevered as well. Cow-hide is still the bait of choice for lobster
fishers while undersized and dried fish, caught in previous trap hauls, as well as several
types of algae and seaweed are used in the fish traps (see Figure 5 & 6).

Figure 5. Cowhide drying in sun.
in the sun.

Figure 7. Catch being cleaned.

Figure 6. Small inedible reef fish drying

Figure 8. Mobile fish market.

The lack of a central market, processing and storage facility still persists. There is
currently one small processing facility that consists of two sinks equipped with an electric
fish scaler (see Figure 7.). This operation supplies a limited quantity of fish to the one
small fish market located in South Hill. Fish are also sporadically marketed for food
directly on the beach or from the back of a pick-up truck. This occurs when schools of
fish, mainly Big-eyed scad (Selar crumenopthalmus), called Jack fish locally, are caught
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with large seine nets close to shore (see figure 8). This is much the same as the old days
when fishers would blow into a conch shell to signal a successful seine haul and the
subsequent open air market that would last until the catch was gone. Today, the
fisherman calls a few relatives and friends on the telephone and the word quickly spreads.
Finally, there is still no orderly fisheries data collection system in place. Fishery
catch data are reported to the FAO based on estimates. These estimates are generated
through sporadic monitoring conducted during boardings at sea and random observations
on shore (Roland Hodge pers. comm., 1995). These checks are severely limited due to
the fact that the DFMR is understaffed and must share their only boat with the police.
The need for this type of data has been emphasized by several sources including Hodges
(1992) and AAHS and IRF (1993). This situation is further complicated by the fact that a
significant portion of the catch is marketed directly in St. Martin and never lands on
Anguilla. Another need is information on effort levels. Data on this critical aspect of the
fishery are required for catch per unit effort calculations.
In addition to barriers to the expansion of the fishing industry, these early works
identified threats to the resources and appropriate conservation measures. These include
the use of mesh which is too small thus catching immature fish and fishing inshore waters
which also targets immature fish (Peacock, 1972). Moreover, Peacock (1972)
demonstrates great foresight in recommending that coral reefs be declared restricted areas
in an effort to

11
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preserve this valuable tourist attraction.
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However the need to increase mesh size in the fish traps from the current 1.5 inch
requirement to at least two inches, recommended by at least two reports specifically on
Anguilla (Peacock, 1972 and AAHS and IRF, 1993) as well as implemented in fishery
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management plans in other Caribbean islands, has not been met. There has been progress
in protecting Anguilla's coral reefs. Mooring buoys have been set up in several of the
marine park areas as well as the local dive sites. In addition, a brochure explaining their
location and use is now being distributed to visiting boats.

DEVELOPMENTS IN THE 1980S
The second phase of literature consists of two reports prepared for the Eastern
Caribbean Natural Area Management Program, which are primarily resource inventories
(Salm, 1980; and Olsen and Ogden, 1981). The first of these reports inventories the
existing coral reefs, their relative health, and provides recommendations on the selection
and design of multiple-use management areas as well as marine parks. This report notes
the relative pristine condition of the reefs and singles out anchor damage as the main
threat to these resources. The report emphasizes the need for proper management to
facilitate the long-term sustainability of both the fishery and tourism (diving and
snorkeling). To meet this objective, a preliminary management scheme and boundaries
for both the multiple-use management area and for the first national marine park are
suggested (Salm, 1980).
Salm (1980) advocates the adoption of a multi-zone, multi-use reserve which
would include the entire northern shore of Anguilla to beyond Dog Island, Prickly Pear
Cays and Seal Island Reef from twenty meters above the high tide line (wherever
possible) to the twenty meter depth contour. The benefits of this type of management
framework include: direct generation of revenue from permits to enter the reserve (Salm
advocates free permits for local fishers and other resident users); enabling management of
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fisheries, of habitats critical to commercial species, and of sites important to both
residents for education and recreation and to international tourists; and enabling
regulation of destructive activities within the reserve. Sandy Island was chosen as the
most appropriate area to site the first marine park due to its proximity and ease of
management and policing (Salm, 1980).
Several pieces of legislation were passed by the Legislature of Anguilla that
embraced some of these recommendations. In 1982, The Marine Park Ordinance was
passed. However the ordinance was not acted upon until 1993 when both an amended
ordinance was passed as well as regulations for the implementation of the ordinance.
However, with the exception of the placement of mooring buoys, little has been done in
way of implementing these regulations. A further and more complete discussion of the
marine parks situation on Anguilla can be found in Chapter III.
The report by Ogden and Olsen (1981) concentrates on the fishing industry. It is
the first attempt at quantifying the maximum sustainable yield (MSY) of the fishery.
This estimate was completed using available scientific data and assumed production
figures for various habitat types. This calculation, described as being conservative,
resulted in an annual MSY of 6.1 million pounds (2766 metric tons) for fin fish and
between 181,000 and 500,000 pounds (82- 226 metric tons) for lobster. Although the
authors describe their estimate as "somewhat tentative", they do come to the conclusion
that there was "considerable potential" for expansion of the fin fish effort. It seems very
apparent now that the MSY estimates for finfish were extremely optimistic.
Table 2 shows the lobster, finfish, and conch landings for the last twelve years as
reported to the FAO. The long term yearly average catch is well below that estimated by
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Olsen and Ogden in 1981. Not only have the actual landings not met the only estimated
MSY, anecdotal reports have the fishery as being depleted:
Lobster, sea turtle and inshore demersal (bottom dwelling) fin fish,
including reef fish, are all reported to be "depleted" to varying degrees in
Anguilla. Large adult specimens of many reef fish are increasingly
difficult to find whether one's objective is filet or photography
(AAHS and IRF, 1993:59).

Table 2-Anguilla fisheries landings in metric tons 1984-1996
Caribbean spiny lobster

Finfishes

1984
100
220
1985
100
220
1986
145
275
1987
264
136
1988
127
253
1989
118
242
1990
230
109
1991
49
297
1992
271
97
1993
232
90
1994
234
90
1995
240
100
1996
95
230
Average
104.3
246.8
Source: UN-FAQ Fishing Statistics vol. 82, 1996

Stromboid conchs
10
10
22
19
17
14
11
5
18
8
9
10
15
12.9

As previously disclosed, this perception of depleted stocks is further exasperated
by the lack of an orderly fisheries data collection system. There are currently no catch or
effort data being collected. Without solid catch or effort data, it is impossible to verify or
refute these anecdotal reports 4 .

4

Historical catch records are based on estimates. Some historic data is based on export records when much
of the catch was shipped via airplane to St. Thomas and Puerto Rico prior to the expansion of tourism in the
immediate area.
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CURRENT MANAGEMENT NEEDS

The most recent studies include a MS thesis in fisheries written by the current
Director of Fisheries, which centers on the lobster industry (Hodge, 1993) and a United
Nations Development Program project entitled "Environmental Profile- A Resource
Management Framework" (IRF and AAHS, 1993). Both of these documents examine the
current state of the resources and make recommendations about future courses of action.
The thesis by Hodge (1993) examines the current status of the lobster and to a
lesser extent the fin fish fishery. The combined fishery is characterized as a small scale
artisinal fishery that employees approximately 400 mostly part-time fisherman, who
supply the hotels and to some extent the local population with fish and lobster. In
addition, there is still a strong export sector of the fin fish industry that markets their
catch directly to St. Martin. The thesis also examines the future of the lobster fishery, the
shortcomings of the past and current management efforts and recommendations as to the
future management needs of the lobster fishery. These include the following short- and
long-term recommendations:
Short term
( 1) Sampling of lobster catch data at the main landing site (Island
Harbour) should be done at least one day per week, and at least two days
per month at other sites.
(2) In each sample, data should be collected on :
- length frequency by sex (carapace length);
- male to female ratio;
- total weight of catch;
- number of days traps fished for sample;
- number of days since last pulled;
- area fished;
- depth of water;
- distance from the shore;
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(3) A system should be devised where-by local hotels and restaurants are
required to complete a purchase slip for each purchase of lobsters
(Stephenson, et al., 1988). These slips should be collected at the
beginning of each month by the Department of Fisheries and Marine
Resources.
(4) Every effort must be made to collect similar data on landings directly
into St. Martin. This will require organization in collaboration with
Authorities in St. Martin, and may require an officer from the Department
of Fisheries and Marine Resources in Anguilla going there twice per
month to collect the relevant data.
(5) Ports should continue recording export statistics and forwarding these
to the Department of Fisheries and Marine Resources.
Long Term
(6) Scientific research should be undertaken to gather biological
information on the lobster resource, with respect to:
- growth rate;
- size distribution over the shelf;
- ratio of males to females in the population;
- age and maturity at recruitment;
- calculation of stock biomass for the fishery;
- main spawning season;
- estimation of the MSY for the fishery
(Hodge, 1992).
This type of information gathering system should be designed for the fin fish
fishery as well. Unfortunately, this system has not yet been implemented for either
fishery.
The UN project (IRF and AAHS, 1993) is a comprehensive review of the current
state of the institutional framework for environmental management, land-use planning
and growth management, terrestrial and marine habitats/population management, water
supply, water quality, pollution control and waste management, tourism, and historical
and cultural heritage. The report contains future management recommendations for all of
the issues mentioned above. The section of the report on the marine environment
addresses several key issues including: (1) the needs for fisheries catch data to ensure the
sustainability of the fishery, (2) the need for marine parks and protected area programs,
and (3) the need for coastal development guidelines. All of these issues are followed by
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recommended courses of action. The most relevant recommendations for purposes of
this research, including those for fisheries data collection programs and marine parks and
protected area programs, concur with and have previously been discussed in the
preceding paragraphs.
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CHAPTERIII
MANAGEMENT ALTERNATIVES FOR ANGUILLA'S
MARINE RESOURCES
Introduction

This section provides the foundation for the use of multi-zone marine protected
areas and an increase in the current minimum fish trap mesh size as management
alternatives for Anguilla. It examines two successful multi-zone marine protected areas
in the Caribbean and cites several elements that can be utilized in Anguilla's endeavor in
planning and implementing a successful marine park program. The foundation for
increasing current minimum mesh size in the trap fishery is laid out by examining a
similar fishery.
The best available data shows that while fishing effort has increased, the total
landings have decreased. This is an indication that the current management is failing to
sustain the resources and those who depend on them. The importance of sustaining
healthy fish stocks in the overall health of Anguilla's marine and coastal environments
and the subsequent impact on tourism was indicated earlier. These two management
alternatives, among others, have been selected as the most appropriate as well as the most
critical for the island.
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Marine Protected Areas

The term Marine Protected Area (MPA) encompasses a wide spectrum of entities,
each with varying size, functions, objectives, and management policies and procedures.
According to the IUCN, There are four basic types of MPA including: (1) Strict
reserves-- areas of scientific importance set aside for protection in an undisturbed state
(absolutely no public use); (2) Wildlife reserves-- these areas are designed for protection
as well but allow limited public use; (3) Park like areas-- these areas may include
natural or historic monuments and are designed to protect natural conditions for
scientific, educational, and recreational purposes; and (4) Multiple-Use reserves-- these
areas provide for sustainable use of resources by utilizing zoning for different uses and
degrees of use and are ideal fishery management tools.
They range from small marine parks designed to protect a single endangered or
threatened species to leviathans such as the Great Barrier Reef Marine Park, where one
section, the Cairns section, covers 35,000 square kilometers. The following discussion
centers on multi-use, multi-zone MP As that utilize fishery reserves and seek to balance
and minimize user conflicts while providing for biodiversity protection.
REEF FISH ECOLOGY
In order to understand how tropical coral reef based MPAs function, it is helpful
to understand more about reef fish ecology. Most exploited reef fish share a life history
characterized by slow growth, low adult natural mortality, long life, large body size, and
multiple reproductions which occur later in development as energy in younger fish is
devoted to growth as opposed to reproduction. The large body size is advantageous to
many reef fish under natural conditions allowing them to acquire more food, secure
mates, defend territories, and escape predation (Plan Development Team, 1990). Total
egg production (fecundity) increases with age, is correlated more with weight than length,
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and usually increases exponentially with body size. For example, one-61 centimeter red
snapper can produce as many eggs as 212 smaller 42-centimeter females (Bohnsack,
1993).
Most species of reef fish share a two-stage life cycle. The first stage consists of
an open water (pelagic) egg or larval stage. During this stage, the eggs and larvae are
released on the bottom and are passively transported as plankton by ocean currents. This
dispersal may last from a week to several months, depending

onspecies and location,

before the larvae settle to a particular reef or seagrass bed (Plan Development Team,
1990). The eggs and larvae may travel great distances before settling to the bottom.
Once the larvae settle to a particular habitat, they tend to remain there throughout their
life.
Reef fish face two major obstacles related to their life cycles. The first is the high
variability of planktonic survival which is generally very poor (Bohnsack, 1993). The
abundance at settlement can vary by orders of magnitude from year to year due to
uncertainties in currents, weather, food availability, and predation (Plan Development
Team, 1990). The second revolves around their propensity for remaining at specific
locations throughout their lives. This makes them highly vulnerable to the dominant
Caribbean fishing practice, the use of fish traps.
MULTI-ZONE MARINE PROTECTED AREAS
One of the more logical and successful methods of managing coral reef areas that
support multiple user groups and multi-species fisheries is to undertake comprehensive
and proactive planning that utilizes zoning to accommodate all user groups while
providing biodiversity protection. These multi-use marine and coastal areas were
originally developed in the coastal zones of developed countries to address the increasing
pressures and user conflicts in these areas (Agardy, 1993). There are several successful
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examples of these types of marine protected areas including the Greater Barrier Reef in
Australia and two highly successful ones in the Caribbean, Saba and the Bonaire, both of
which will be described in detail below.
The primary objectives of multiple use marine protected areas often dictate the
size, design, and regulatory framework. Salm (1989) provides in-depth guidelines for
designing a coral reef protected area and has, as previously mentioned, made a
preliminary assessment and recommendations for Anguilla (Salm, 1980). However, one
of the more critical needs for Anguilla today is fishery management and for this reason
the most crucial "zones" in the marine protected area framework for Anguilla are fishery
reserves.
FISHERY RESERVE ZONES IN MARINE PARKS
Marine fishery reserves are defined as areas that are permanently closed to
consumptive usage. They can be designed as core areas with areas of different types and
levels of usage adjacent to them. They can be envisioned as the center of a bullseye with
rings or zones radiating from it.
The primary purpose of fisheries reserves is to ensure that a portion of the
spawning stock is protected from exploitation. The concept is simple: in the absence of
human extraction, nature will return to a steady state. There is a large body of scientific
research that attests to the fact that harvested stocks will recover if fishing is stopped
(Bohnsack, 1993). Abundance, genetic variability, average size, and total egg production
will increase benefiting the reserve and spill over to exploited areas due to the fact that
the eggs and larvae will be dispersed by ocean currents (Roberts and Polunin, 1993).
This is especially valuable due to the fact that reef fish stocks on Anguilla may well be
island discrete meaning there is no input from adjacent shelves (IRF and AAHS, 1993).
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Fishery reserves are especially appropriate for reef fish due to their relative sedentary
nature. Beneficial characteristics of fishery reserves include:

1. Low cost;
2. Simplified enforcement;
3. Protection of critical spawning stock biomass from fishery
depletion;
3. Protection of intraspecific genetic diversity;
4. Maintenance of population age structure;
5. Ensuring recruitment supply under environmental
uncertainty;
6. Maintenance of areas with a natural equilibrium and
ecosystem balance;
7. Insurance against management failure;
8. Fairness and equitability;
9. Reduced data collection needs;
10. Supplemental restocking;
11. Protection of stocks from inadvertent fishing mortality
(bycatch); and
12. Enhanced non-consumptive economic uses.
(NOAA, 1990).
As mentioned in number 12 above, fishery reserves benefit non-consumptive uses
as well. Most notable is their appeal to recreational SCUBA divers as well as sport
fishers; both of which could become valuable assets to Anguilla's current tourism sector.
There are several advantages in developing this type of tourism on Anguilla. The
most important of which is the opportunity to utilize existing resources. Diving tourists
can raise the occupancy rate of the small hotels/guest houses that are not suitable for the
upscale tourists. In addition to minimizing the need for new hotel development, this also
keeps more money on the island due to the fact that these establishments are
predominantly locally owned.
This type of tourism would compliment the existing up-scale tourism without
requiring additional construction of hotel rooms thus making a much more efficient use
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of existing assets. This is especially true given the fact that generic tourism has been
expanding at roughly four percent annually while ecotourism is growing at a rate of 30
percent annually (Miller, 1993). And although divers are a relatively small market, they
have a high per capita expenditure. Scuba Times Magazine reports that 85.1 percent of
their 108,128 readers (92,016) plan to take at least one international trip in 1995. Over
fifty percent plan to take at least two trips per year and will spend US $4,344 on dive
travel (STM, 1995). Rodale's Scuba Diving magazine reports that their readers spent a
median of US $2,811 per dive trip in 1994-1995 (RSD, 1995). In addition, nature based
or eco-tourists are more likely to visit a well-managed protected area than an area where
management attempts have been unsuccessful (Belleville, 1992). Not only would this
become a different marketing tool in Anguilla to attract divers, it would also compliment
the current marketing efforts aimed at visitors who favor a high-quality "island" setting.

ANGUILLA MARINE PARKS SITUATION
The government of Anguilla has already taken several positive steps in the
formation of a Marine Park Program. In 1982, a Marine Park Ordinance was passed and
in 1989 a Marine Parks Plan was formulated. Regulations for the implementation of the
1989 plan were approved in 1993. This along with the 1990 Cruising Permit Ordinance
which implemented no anchor zones in the five marine park areas-Sandy Island, Dog
Island, Little Bay, Prickley Pear and the Seal Island Reef system, and Shoal Bay/Island
Harbour Reef system- provides the framework for a system of marine parks. Moreover,
in the UN report (AAHS and IRF, 1993), a multi-zone marine park with fishery reserves
is proposed. Unfortunately, with the exception of several permanent moorings installed
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at the marine park areas and dive sites, both the original marine park plan and the multizone marine park have not been implemented.
While it is understandable that small island governments are leery of increasing
their recurrent expenses, the development of a marine park should be viewed as an
investment in the preservation of marine resources and the sustainability of tourism. It is
becoming increasingly clear that with careful management marine parks can provide both
a means of resource protection and economic benefits (Dixon, 1993). Moreover, "The
ability of marine protected areas to generate income and become more self-sufficient is
being recognized (Howell, 1992). In a 1988 study, van't Hoff showed a 10:1 ratio of
benefits to costs in operating marine parks in the Caribbean where SCUBA diving was an
important activity. There are several revenue generating approaches including user fees,
concession fees, memorabilia, and Non-Governmental Organizations available to Marine
Parks.
There are currently over 135 legally established coastal and marine protected
areas in the Caribbean (OAS/NPS, 1988). However approximately 75 percent of these
are mere "paper parks" without any effective management (Howell, 1987). The Anguilla
Marine Park Plan, due to its lack of implementation, is considered a "paper park".
However this need not be the permanent fate of marine parks on Anguilla. There are
several examples of successful Marine Parks in the Caribbean including the Bonaire and
Saba Marine Parks that offer insights into how to successfully operate and fund marine
parks.
SABA MARINE PARK
The development and management of the Saba Marine Park (SMP) has received
praise from several sources (Dixon, 1993; Agardy, 1993; Roberts and Polunin, 1993;
Hawkins, Roberts and White, 1993; OAS, 1988). The park was established in 1987 to
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manage use of the sea. The park encompasses the entire coastal zone from the mean high
water mark to a depth of 60 m and is divided into four different use zones that effectively
curtail user conflicts (Agardy, 1993). Monitoring of fish and coral populations as well as
both the numbers of divers and where they dive are an integral part of the management
process (Roberts and Polunin, 1993). These studies have been extremely beneficial in
understanding the impact of the park and the increased tourism on the environment.
In the legislation that gave birth to the SMP, there are several key areas that were
addressed and are worthy of adoption by other park administrations. One of the most
important aspects of the SMP is the use of zoning. The legislation divides the park into
four zones: (1) multiple use zones-fishing and diving permitted; (2) recreational diving
zones-fishing and anchoring not permitted; (3) anchor zones-anchoring and mooring
permitted; and (4) recreational zones-swimming, boating, snorkeling, diving and fishing
permitted (Marine Environmental Ordinance Saba, 1987). This type of management
scheme eliminates much of the user conflicts that can be a very contentious issue.
In addition to regulating the use of the marine areas of the park, there are two
provisions in the legislation that addresses terrestrial activities that may have impacts on
the park. Article 11 of the legislation address discharges into the park. "It is prohibited
to discharge any substance in, or flowing out into the SMP, with the exception of fish,
fish parts, chumming material, cooling effluent and effluent of marine sanitation devices
of vessels" (3.1.1 Article 11). Moreover Article 12 addresses development in the coastal
zone. "Development or modifications of the coastal zone which may influence the
marine environment of SMP must be preceded by an independent environmental impact
assessment" (3.1.1 Article 12).
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Another important aspect of the legislation creating SMP is the imposition of user
fees to fund the management of the park. These funds are collected and appropriated by
a NGO thereby ensuring that all revenues generated by the park are committed to the
management of the park as opposed to being deposited in a general fund. Section 3.1.7 I
sets the visitor tax to SMP at US $2.00 for both divers and snorkelers. In addition, there
is an anchorage fee of US $0.10 per gross registered ton for vessels longer than 30 meters
that use the park. The money generated through these fees allows for the patrol of the
park, maintenance of mooring buoys, and public education. Complimenting the user fees
are the sales of souvenirs and guidebooks as well as a Friends of SMP organization which
solicits private donations (Dixon, 1993). This revenue generation that is channeled
directly back into the park is a key factor in the success of the SMP.
Studies have shown that the non-consumptive use of natural resources on Saba
has been well managed even though the use of these resources has grown substantially.
In 1988, 2,100 divers visited the park and in the first six months of 1992, 2,300 divers
had visited the park (Dixon, 1993). Recent studies on diver impact show damage to the
park is low (Hawkins, et al 1993). Most importantly, fish population studies show a 60
percent increase in overall fish weight from 1991 to 1993 (Roberts, Hawkins and White,
1993).
In addition to the protection of the natural resources, the economic impact of the
additional diving tourists to Saba has benefited the island economically as well.
Conservative estimates of total local-economy expenditures by divers in 1988 range from
US $1.0 million to US $1.5 million (Dixon, 1993). This estimate was calculated based
on expenditures of US $500 to US $700 per person. Using these figures with the
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approximate 4,600 divers in 1992 gives us an estimate of US $2.3 million to US $3.2
million.
There are several lessons to be learned from the Saba Marine Park. Agardy
(1993) states, "Although Saba Marine Park was designed expressly with the naturetourism industry in mind, it has concentrated more on meeting local needs and
expectations than on generating revenue. In a sense, Saba Marine Park, locally designed,
self managed, and internally financed, provides a salient lesson in local empowerment."
In addition, there are several management practices proved successful including: (1)
fishery reserve zones effectively increase fish populations; (2) multiple use zoning
curtails user conflicts; (3) if well monitored and managed, diving can boost revenues
without degrading the resources; and (4) local involvement and support is crucial for the
success of a marine park.

BONAIRE MARINE PARK
The examination of the Bonaire Marine Park (BMP) does not provide information
on the protection of fish stocks due to the fact that there is a relatively undeveloped reef
fishery and there has been no monitoring of fish stocks. However the BMP does provide
important lessons that are relevant to the current situation on Anguilla.
The BMP was established in the early 1980s with aid from the Dutch government
(Bonaire is one of the islands of the Netherland Antilles). During this period, 38
permanent moorings where installed and considerable scientific studies where
undertaken. However by the mid 1980s, when the initial funding had been exhausted, the
park fell into disarray and became a "paper park" (Dixon, 1993).
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Fortunately, this was not to be the permanent fate of the Bonaire Marine Park.
Early in 1991, the Island Council of Bonaire revised their Marine Environmental
Ordinance and introduced both an admission fee and a permit system for commercial
dive operators (Dixon, Scura and van't Hoff, 1993). The revised ordinance combined
with further financial assistance from the Dutch government ushered in a new era for the
park.
Like many of the islands in the Caribbean, Bonaire's economic mainstay is
tourism and the largest segment of this tourism is divers. In 1991, 17,000 divers visited
Bonaire making an average of 10 dives each. The total economic impact associated with
direct use of the park, including hotel, restaurant, dive operation, and other service
industries, produced gross revenues of over US $23 million. The annual cost of operating
the park is about US $150,000 which is raised through the imposition of a US $10 per
year user fee (Dixon, 1993). In addition to the economic benefits afforded by the Bonaire
Marine Park, the park has also been essential in preventing severe degradation of the
marine ecosystem (Dixon, Scura and van't Hoff, 1993).
The Bonaire Marine Park provides several significant lessons that are applicable
to the current situation on Anguilla. These include: (1) the realization that an inactive
"paper park" can become a highly successful park; (2) the application of user fees can be
an effective means of financing park operations; and (3) that management costs are only a
fraction of the possible overall benefits.
In reviewing the use of multi-zone marine protected areas in the Caribbean, two
factors are apparent. The first is that fishery reserves are a low cost, effective means of
sustainable management of multi-species reef fish stocks. The second lesson is that
multi-zone marine parks can have sustainable economic benefits as well. This was
shown by the success of diving related tourism on both Saba and Bonaire. For these
reasons and the recommendation of Salm (1980) and the UN report (AAHS and IRF,
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1993), muti-zoned marine protected areas with fishery reserves were included as a
primary management alternative on the questionnaire.
West Indian Fish Trap Mesh Size

One of the more critical needs for the sustainable management of Anguilla's
fishery is solid baseline data on catch and effort. In the absence of this information, a
literature search was conducted for similar fisheries in the Caribbean that may provide
insight into the appropriate management alternatives to be included in the questionnaire.
It is not surprising that many of the islands in the Caribbean basin face the same
deficiencies. However, one exception to this can be found in the U.S. territories of
Puerto Rico and the U.S. Virgin Islands.
The fisheries of these islands have been extensively studied and much is known
about both catch and effort levels. Although the fisheries of these two areas are not
identical, there are enough similarities to be relevant in the discussion of appropriate
management alternatives for Anguilla. Therefore, the following section explores the
similarities between the two fisheries as well as the management alternatives that have
been initiated in Puerto Rico and the U.S. Virgin Islands that the author contends are
appropriate for Anguilla. This provides the rational and justification for the inclusion of
increased mesh size in fish traps as an appropriate management alternatives for Anguilla.
Prior to World War II, the fishery of the U.S. Caribbean (Puerto Rico and the U.S.
Virgin Islands) was poorly organized with the catch seldom available any distance from
the fishing villages. In the U.S. Caribbean, the influx of U.S. military personnel during
the war and the development of tourism thereafter resulted in increased demand for fish.
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Similarly, the increase in tourism, both on Anguilla and in the immediate vicinity (St.
Martin specifically) led to increased demand on Anguilla.
In these areas, the increase in demand has led to an increase in effort. In both
Puerto Rico and Anguilla, the increased effort was met with short-term increases in
landings although landing have peaked and are now declining (Appledoorn, Beets,
Bohnsack, Bolden, Matos, Meyers, Rosario, Sadovy and Tobias, 1992 and GOA
Statistical Unit, pers. comm., 1994). In the U.S. Virgin Islands landings appear to have
remained stable (Appledoorn, Beets, Bohnsack, Bolden, Matos, Meyers, Rosario, Sadovy
and Tobias, 1992).
Although the shallow water reef fish area of the U.S. Caribbean is more than forty
times greater than that of Anguilla, the fishery is similar. Both fisheries are centered on
the same 180 or so species of reef fish and are dominated by the use of West Indian fish
traps. In addition, they both extract these resources from the same approximate depth,
25-60 fathoms or 150- 360 feet, utilizing the same type of small (<26 ft.) open boats
powered by outboard engines.
It should be noted that there is a wide spectrum of additional factors that may or
may not be comparable for these two fisheries. Included in these are levels of pollution
and additional stresses on the populations such as marine aquarium collectors and
recreational fishers that are much more common in the U.S. Caribbean. Having disclosed
these limitations, the author contends that the relatively extensive catch and effort data,
the analysis of this data, and the subsequent management plans implemented by the
Caribbean Fishery Management Council (CFMC) and the National Marine Fisheries
Service (NMFS) are relevant to the situation in Anguilla.
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The Shallow Water Reef Fish Management Plan for Puerto Rico and the U.S.
Virgin Islands (FMP) was developed by CFMC and put into effect in 1985. This
management plan was developed to address, among other issues, the problem of
biological and economic overfishing and the subsequent depressed reef fish stocks. In
addition to a drop in total landings, the average catch per trap per year in the shallow
water reef fish fishery of Puerto Rico had declined each successive year from a high of
321 pounds in 1976 to 138 pounds in 1980, a 57 percent decline (CFMC and NMFS,
1985). The catch per trap had declined in the Virgin Islands as well with a 13 percent
decrease in 1980 and a 15 percent decrease in 1981 (CFMC and NMFS, 1985).
One of the more important and relevant objectives of the FMP was to reverse the
declining trend of the resource, restore and maintain adult stocks at levels that ensure
adequate spawning and recruitment to replenish the population, and prevent the harvest
of individuals of species of high value (e.g., snappers, groupers, and others) that are less
than the optimum size (CFMC and NMFS, 1985). In order to meet these objectives the
following regulations were implemented: (1) a minimum mesh size of 1 1/4 inches for
fish traps; (2) requirement of a self-destruct panel and/or a self destruct door fastening on
fish traps; (3) requirement for owners to identify and mark their gear and boats; (4)
prohibition of hauling or tampering with another person's traps without owner's written
permission; (5) prohibition on the use of poisons, drugs, other chemicals, and explosives
for fishing; and (6) minimum size limits for yellowtail snapper and Nassau grouper
(CFMC, 1991).
Subsequent to the implementation of the FMP, new catch data indicated that more
restrictive management measures were needed to accomplish the objectives of the FMP.
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These data, gathered by the Corporation for the Development and Administration of the
Marine, Lacustrine and Fluvial Resources (CODREMAR)-- Puerto Rico's governmental
agency in charge of fishery development-- showed a downward trend in the fishery
indicated by a shift in species composition and decrease in volume of landings (CFMC,
1990). In response to this information, the CFMC amended the original FMP and
modified the minimum mesh size for fish traps to two inches in the smallest dimension
(Amendment Number 1 to the FMP for the Shallow-Water Reef Fish Fishery). The
rational given for this modification was that the 1 1/4 inch mesh size was too small to
reduce bycatch of immature individuals and those herbivorous adults essential to the
maintenance of the reef ecosystem. The Council considered this one of the most
important measures in the effort to meet the FMP' s objectives due to the complex
assemblage of species in the fishery. In addition to this management effort, Amendment
Number 1 also made it illegal to harvest or possess Nassau grouper, expanded the scope
of the data collection program, and placed an area closure for red hind during its breeding
season.
In 1993, Amendment 2 to the FMP was implemented. One of the adopted
measures required that fish traps be constructed of at a minimum 1 1/2 inch hexagonal
mesh wire or 2 inch square mesh wire. This measure reaffirms the decision made in
Amendment 1 but not immediately implemented due to Hurricane Hugo. In the rationale
for this measure the council reported that:
Studies conducted off Puerto Rico during the phase-out period for the 1.5inch square mesh wire were not substantively different from those
conducted elsewhere (principally the Florida Straits) by other researchers
(Appeldoom and Posada, 1992). Statistical tests showed that the 1.5-inch
square mesh caught significantly more individuals and smaller fish than
the 1.5-inch hexagonal and 2.0-inch mesh traps. A comparison of
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frequency distribution of fishes by weight, length, and circumference also
showed that 1.5-inch square mesh caught significantly smaller fish than
the 1.5-inch hexagonal mesh traps. Therefore, the Council concluded that
the conversion to 2.0-inch square mesh would reduce resource waste
through excessive mortality to small or juvenile reef fishes as compared to
the use of 1.5-inch square mesh wire for traps (CFMC, 1993).
In deciding which management alternatives to present to the respondents of the
questionnaire on Anguilla, the experience and the research conducted by CODREMAR,
NMFS, and CFMC was used as the best available information on management
alternatives for the shallow water reef fish fisheries on Anguilla. As described above the
CFMC, through at least a six year process, came to the conclusion that, in order to
reverse the declining trend of the resource, restore and maintain adult stocks at levels that
ensure adequate spawning and recruitment to replenish the population, and prevent the
harvest of individuals of species of high value (e.g., snappers, groupers, and others) that
are less than the optimum size, the most appropriate mesh size for West Indian fish traps
was two inch square mesh or 1 1/2 inch hexagonal mesh. Thus, one of the primary
management alternatives presented to the people of Anguilla was an increase in the
current 1 1/2 inch minimal mesh size to two inches. [The Final Supplemental
Environmental Impact Statement for Amendment 2 to the FMP recommends that the
local governments work in cooperation with other agencies as necessary to establish
marine coral reef reserves in strategic locations throughout the management area as well,
further supporting the use of fishery reserves on Anguilla].
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CHAPTER IV
DATA ANALYSIS

Statistical Analysis

Results of each of the questions were examined to determine if the hypothetical
convergence of opinion into two distinct groups was apparent. The hypothetical model
was one where:
( 1) There were statistically significant differences between one faction of the
population, the fishers and government officials, and the second faction which
includes the DFMR personnel, NGO members, and dive operators on key marine
resource issues.
and;

(2) The two factions would have opposing opinions on the key marine resource
issues.

The theorized relationship was tested in two steps. First, three pair wise multiple
comparison tests were conducted utilizing the SAS statistical package to determine if
significant differences were apparent. Questions that were determined to be statistically
significantly different were then examined by comparing the raw mean to see if the
theorized grouping was apparent.
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MULTIPLE COMPARISON PROCEDURES
By using multiple comparison procedures, we are able to identify which groups
perceived the questions statistically different. Three test-Duncan's New Multiple Range
Test, Tukey's Honestly Significant Difference, and Scheffe's Method- were performed
using SAS 6.07. These tests are pair wise comparison tests that compare the harmonic
mean of each group's answer to a particular question to the mean of all other groups.
Comparing the harmonic mean is preferable due to the fact that the number of
respondents in each group varied considerably. These tests then assign a group
designation (in this instance a letter) to each of the five user groups based on the
harmonic mean. Groups with the same letter are not statistically significantly different
(SSD) from each other while groups with different letters are.
Three tests were utilized in an effort to minimize false positives or negatives.
Scheffe' s method is the most conservative test. In cases were the mean response from
two groups was close, Scheffe's is more likely to show agreement i.e. one group, than
disagreement i.e two separate groups. For this reason, if Scheffe's showed a difference
among groups, the other two showed a difference as well.
For the analysis, the responses to the questionnaire were assigned values ranging
from +2 to -2 according to their position on the Likert scale. Responses that agreed with
the question, by answering strongly agree or agree, were scored a +2 or+ 1 respectively.
Responses that disagree or strongly disagreed were given a -1 or -2 respectively. Unsure
or unfamiliar responses were eliminated from comparison. The rational for eliminating
these responses is based on the fact that the questionnaire was administered to a broad
cross-section of Anguillians with some questions being specific and it was not expected
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that all respondents would be able to answer all questions. Therefore, all means are
based solely on the respondents that did have an opinion about the specific question.
This scoring method was utilized in order to uncover greater meaning from the analysis
both in differences among groups and in overall agreement or disagreement with the
questions.
Each test was performed in two formats. The first format analyzed all groups
separately or uncollapsed. The second format analyzed the five groups collapsed into
two populations based on the hypothesis. The first population contains the fishermen and
members of government while the second population is composed of members of the
NGOs, DFMR, and dive operators. The hypothesis postulated that these populations
would agree on the questions that related to each hypothesis and this allows a direct
comparison between the two groups.

STATISTICAL LIMITATIONS
In the utilization of these tests, there are three critical limitations that should be
discussed. These limitations relate to both the tests themselves and the disparity in
sample size for the groups.
When multiple comparisons are interpreted, it is possible to jump to false
conclusions when the null hypothesis (in this case that there is no SSD between all
groups' perception of the issues) is accepted. Rejecting the research hypothesis and
accepting the null hypothesis implies only that the difference between population means,
if any, is not large enough to detect with the given sample size (SAS Institute Inc., 1989).
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Another possibility when multiple comparison are performed are "nontransitive"
results. Given three sample means, the largest and smallest may be significantly different
from each other while neither is significantly different form the middle one. These occur
frequently when three or more means are compared (SAS Institute Inc., 1989). In order
to minimize this possible source of error, the groups were collapsed and analyzed as two
groups, based on the hypothesis, as well as analyzed individually as five groups.
Finally, multiple comparisons can lead to counter-intuitive results when the
sample sizes are unequal. Consider four samples A, B, C, & D with sample means in the
order A>B>C>D. If A and D have 2 observations each and B and C have fifty
observations each, then the difference between B and C may be statistically significant,
while the difference between A and D is not (SAS Institute Inc., 1989). This possible
source of error was minimized through the collapsing of groups as well.

Hypotheses I
The first hypothesis postulated that there are significant differences in opinion in
regards to the current management of Anguilla's marine resources. This was tested with
a series of questions that addressed two main subject areas. The first is the actual
enforcement of the current regulations. The second examined the respondent's
perception of the current fisheries management program.
It is anticipated that the fishers and the government officials will perceive current
marine resource management efforts as adequate while the DFMR personnel, dive
operators, and NGO group perceiving the current management as inadequate. This stems
from the long held independent, anti-regulation spirit of the Anguillian people and is the
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root of many of the problems facing the government today. One prime example of this is
the Anguillians refusal to allow any restrictions on land development. This was noted in
the AAHS and IRF (1993) report, "Steps by Government to control growth or manage
resources are perceived as a loss of individual rights and personal sovereignty over
private property." Additionally, the members of the public Group are expected to side
with the fishers due to the political power of the fishers.
Conversely, the DFMR personnel, dive operators, and the NGOs can be
characterized as progressive thinkers who understand and support the need for more
stringent management of the fisheries. The reasoning behind this anticipated outcome is
the fact that these groups are by in large better educated and have been exposed to the
world outside Anguilla a bit more. The relationship between social class, particularly
education and environmental concern, is well documented in literature on perception
(Buttel and Flinn, 1976; and Buttel, 1979).

ENFORCEMENT OF CURRENT REGULATIONS
The enforcement of three specific regulations was identified as the most
contentious among the respondent population: sand mining, fisheries, and marine park
regulations. Respondents were asked if the enforcement of the three regulations were
adequate. There is a SSD among respondents in their perception of the enforcement of
both the fisheries and marine park regulations. A summary of the results for these
regulations, using both the separate and collapsed comparison, is shown in Table 3 and 4.
Although this issue is viewed SSD in the collapsed format, the hypothesized divergence
of opinion is not shown. With the exception of the DFMR staff, the enforcement of
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fisheries regulations is viewed as inadequate. This result does not support the
hypothesized divergence of opinion. Moreover, that the fishers view the enforcement as
inadequate directly contradicts one cornerstone assumption of the study which is fishers
were highly unlikely to want increased levels of regulation enforcement in their fishery.

Table 3- The enforcement of fisheries regulations are adequate.
GROUP
(n)

HARMCN:C
MFAN

Dl.N:)\N
SEPARA1E

1UKEY

SEPARA1E

~
AI.L'IESfS
SEPARA1E Cill.APSPD

FISHERS
(10)

-0.1

As

A

A

A

-1

B,A

A

A

A

0

A

A

A

B

-1.4

B,A

A

A

B

-1.6

B

A

A

B

GOV
(2)

DFMR
(2)

NGO
(10)

DIVE
(5)

The perception of the enforcement of marine park regulations falls more in line
with the hypothesized relationships. Although neither the Government nor the DFMR
respondents show a definable stance on the issue, there is strong disagreement between
the fishers and the NGOs and dive operators. The SSD is shown in both the separate and
collapsed analysis as well as shown by the large difference in harmonic means for the
groups.

5

The letter designation stands for which groups the sample population was placed in based on the
statistical test. Groups with the same letter are not SSD while those with different letters are.
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Table 4- The enforcement of Marine Park regulations is adequate.
GROUP

Dl.N::AN
SEPARA1E

1UKEY
SEPARA1E

~

AILTFSTS

(n)

1-fARMrnIC
MFAN

FISHERS
(5)

1

A

A

A

A

GOV
(2)

0

A

A

B,A

A

DFMR
(2)

0

A

A

B,A

B

NGO
(9)

-1.444

B

B

B

B

DIVE
(7)

-1.571

B

B

B

B

SEPARA1E

ca.IAPSFD

CURRENT FISHERIES MANAGEMENT PROGRAM
As discussed earlier, there are virtual no reliable data sets that document catch and
effort in any of the fisheries. This information is basic data that are mandatory to make
responsible management plans. To discover if the respondents realized this deficiency,
the respondents were asked if the current level of catch and effort monitoring was
adequate. To address the trap mesh size issue the respondents were asked if the current
minimum mesh size was adequate.
The analysis of questions in this subject area showed that there is a SSD among
respondents for both catch and effort monitoring. However the hypothesized divergence
of opinion was not evident. As shown in Table 5, all groups agreed that there was an
inadequate level of both catch and effort monitoring. The responses to the question
addressing the adequacy of the current 1.5-inch mesh size revealed surprising
information. The Fishers surveyed were believt>dto be content with the current 1.5-inch
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minimum mesh size for traps. The results show that fishers do not believe that the
current minimum mesh size is adequate to conserve fish stocks.
Table 5- Management issues affecting Anguilla's Fisheries.
Is.SUE

FISHERS

GOV

DFMR

NGO

DIVE

(SSNS.5)

(n) Mean

(n) Mean

(n) Mean

(n) Mean

(n) Mean

Effort Monitoring
is Adequate
(SS)

(11) -0.273

(3)

-1.333

(4)

-1.00

( 10)

-1.6

(4)

-1.75

Catch Monitoring
is Adequate
(SS)

(12) -0.167

(4)

-1.25

(4)

-0.5

-1.615

(6)

-1.667

Fish Trap Mesh
Size is Adequate
(NSS)

(12) -0.167

(1)

1.00

(3)

0.667

(13)

(10) -0.3

(4) -1.5

REJECTION OF HYPOTHESIS I
Although there are several issues that are viewed statistically significantly
different by the respondents, the large-scale divergence is not apparent. As part of the
hypothesis it was projected that the respondents would fall into two factions based on the
literature on perception and the anecdotal information about the respondents, particularly
the fishers. The alliance between the sampled government officials and fishers did not
materialized to the level anticipated.

Hypothesis II
The second hypothesis analyzes how the respondents view their marine resources.
It was assumed that there would be a division of opinion with fishers and government
officials sharing an optimistic view of the health of the resources and current levels of
harvest while the rest of the respondents holding a more pessimistic outlook. The groups
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were asked about their perception of the health of fish, lobster, conch, and coral reefs. In
addition, respondents were asked to give their opinion on the impacts and sustainability
of current fishing methods.
The rational for this hypothesis is grounded in the literature on perception that
focuses on the fact that perception is very much affected by the use which the respondent
makes of a particular resource (Craik and Zube, 1976; and Porteous, 1977). The person
who has an economical tie to the resource will view it differently then others. In the case
of the fishers, they have a large investment in their fishing gear and, as is common in
fishers from other countries, tend to deny the resource is dwindling. Thus, it is believed
that the fishers will perceive the resource as being relatively healthy and the harvest
levels to be sustainable. As stated before, due to political considerations/pressures, the
author believes that government officials will mirror the fishers in their belief that the
resource is relatively health and the exploitation levels are sustainable.
The DFMR personnel, the dive operators, and the NGO Group are expected to
perceive the health of the marine resources as threatened and the current exploitation to
be unsustainable. This is based on discussions with these stakeholders and their
comments in local newspapers (Grummitt, 1993; and 1994), and the UN report (IRF and
AAHS, 1993). Several members of at least one of the NGOs (AAHS) participated in the
UN study which concludes that marine resources are threatened and need to be better
managed.
There were no SSD among respondents in regards to the health of marine
resources. The following table summarizes the results for these resources. Negative
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means correspond to diminishing stock levels and degraded health of coral reefs while
positive means show a more optimistic view of the resource.

Table 6- Perception of Anguilla's Marine Resources.
Is.5UE

FISHERS

GOV

DFMR

NGO

DIVE

(n) Mean

(n) Mean

(n) Mean

(n) Mean

(n) Mean

Health of
Fish
Stocks
Health of
Lobster Stocks

(9) -0.778

(4)

-1.0

(1)

-1.0

(12) -1.0

(7)

-1.0

(12)

-1.0

(4)

-1.0

(3)

-1.0

(12)

-1.0

(7)

-1.0

Health of
Conch Stocks

(9)

-1.0

(3)

-1.0

(1)

-1.0

(11)

-1.0

(6)

-1.0

(11) 0.273

(3)

0.333

(4)

1.0

(9) -0.444

(5)

0.0

Health of
Coral Reefs

All of the questions dealing with the sustainability of current fishing practices
were viewed SSD. However the expected divergence of opinion was only partially
evident.

Table 7- Current level of Resource Harvest - Sustainable?
Is.5UE

Biological
overfishing is
occurring
Current fishing
methods are
sustainable
Fisheries are close
to collapsing

FISHERS

GOV

DFMR

NGO

DIVE

(n) Mean

(n) Mean

(n) Mean

(n) Mean

(n) Mean

(11) 0.818

(3) 1.333

(2)

1.5

(12) 1.5

(7)

1.571

(12) 0.667

(3)

-1.0

(1)

-1.0

(9) -1.333

(6)

-1.5

(10)

(2)

-1.0

(2)

-1.5

(5)

0.8

-0.5

(8)

0.375

REJECTION OF HYPOTHESIS II
All groups reported stocks of fish, lobster, and conch to be declining. There was
some mixed perception of the health of the coral reefs although the differences were not
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statistically significant. The results directly contradict the second hypothesis. There is no
divergence of opinion into two directly opposed camps.
These results show that the direct user/interest groups view the resources in less
than an optimal state. Agreement on this issue is surprising. However it would seem to
open the door for dialog between all parties to look for ways to address this perceived
problem.
Opinions on the sustainability of current fishing practices showed some of the
predicted relationships. All respondents felt that biological overfishing 6 is occurring
which is surprising and contradicts the hypothesis. However fishers belief that there
methods are sustainable as predicted although government officials are not so inclined.
Also surprising is the respondent's view of the future of the fisheries. The predicted
relationship is partially evident, the DFMR is the only group not responding as expected.
Overall, there is not enough evidence to support Hypothesis II. The predicted
divergence of opinion is partially evident on two issues. There are no significant
differences of opinion that would lead to polarization into two opposing groups on these
issues.

Hypothesis III
The third hypothesis addresses the respondent's perception of the current marine
park system. It was theorized that significant differences would be uncovered among the
user groups. As stated previously, there is excellent legislation in place but

6

Biological overfishing is defined as both growth and recruitment overfishing. Growth overfishing is
defined as harvest at sizes that are suboptimal with respect to potential yield. Recruitment overfishing is
that which leads to declines in available recruits reducing system yield.
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implementation has lagged. Fishers and government respondents were assumed to be
satisfied with the status-quo. The rest of the respondents were thought to perceive a need
for increased level of implementation.
In initial discussions with members of all groups, it was discovered that very little
was known about the actual marine park legislation and accompanying regulations. This
limited the scope of questions that could be asked. An attempt was made to differentiate
between the actual regulations and the enforcement or implementation of the regulations.
In addition, respondents were asked if the current park had protected resources,
eliminated anchor damage, and generally meet their expectations.
Predicting the different group's response to this issue is difficult. This is
especially true of the fishers and government officials. This is due to the fishers
perceived lack of familiarity with the concepts and value of marine parks. Again the
literature on perception is clear about the relationship between education and
environmental concern, however, the fishers may have formulated opinions about marine
parks based on the failure of the currently designated marine parks, information from the
television, or from fishers from the neighboring island of Saba where fish populations
have increased since the implementation of the marine park (Roberts, Hawkins, and
White, 1993). However, more likely, the fishers may perceive marine parks as imposing
on their freedom to fish where they choose.
The government officials may perceive the current marine park situation as
adequate simply because it is now not actively managed, and therefore requires no
funding. Although there has been recent recommendations that a more active marine
park system may be the only way to manage Anguilla's fishery resources in a sustainable
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manner (IRF and AAHS, 1993), based on discussions with the Minister of Fisheries and
Marine Resources, these recommendations seem to have fallen on deaf ears in the current
government.
An excerpt from a recent Anguilla Strategic Review Committee sheds light on the
relationship between fishers and government:
"Legislation on Marine parks has been in place since 1982 but has yet to
be implemented because the accompanying regulations have not been
finalized. The failure by government to take action on marine parks is
said to reflect an extraordinary reluctance to upset local fishers. However,
onshore fish stocks are so depleted that judging from progress achieved on
neighbouring islands, [Saba] fishermen would gain in the long-term from
a moratorium on fishing in certain areas" (Anguilla Strategic Review
Committee, 1993 sect. 1.7:2).
Based on these factors, it is believed by the author that the fishers will be satisfied
with the status quo because they are afraid of fishing grounds being made off limits to
them. However, it would not be too surprising if they were split or even dissatisfied with
the current status. The government officials are expected to be satisfied with the current
status of marine parks.
The remaining respondents, the dive operators, DFMR personnel, and NGOs, are
expected to be satisfied with the current marine park legislation, but dissatisfied with the
current enforcement of marine park legislation. This is based primarily on discussions
with the dive operators, who are also active in several of the NGOs, and the Minister of
Fisheries and Marine Resources. The past owner of one dive operation was a frequent
contributor to the local magazine Anguilla Life. In several articles, he comments on the
lack of implementation and enforcement of the current marine park legislation
(Grummitt, 1993; and Grumrnitt, 1994). In addition, discussions with the Minister of

Fisheries and Marine Resources uncovered his frustrations concerning the DFMR's lack
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of resources. For example, the Department has to share the only boat with the police thus
making enforcement of any regulations extremely difficult.
The following table shows the number of respondents in each group as well as the
harmonic mean for each group. Positive means show agreement with the statement while
negative means show disagreement. There are SSD for all issues except the number of
moorings at marine parks. However the hypothesized division into two opposing groups
was not clearly evident.

Table 8 Perception of Anguilla's Marine Park
ISSUE

FISHERS

GOV

DFMR

NGO

DIVE

(n) Mean

(n) Mean

(n) Mean

(n) Mean

(n) Mean

Grade for marine park regulations

(7)

1.0 (1)

2.0 (3)

l.667 (7)

0.571 (4)

-1.5

Enforcement of
park regulations
is adequate
Current park has protected marine
resources

(5)

1.0 (2)

0.0 (2)

0.0 (9)

-1.444 (7)

-1.714

(9)

1.22 (2)

-1.0 (3)

1.0 (9) -0.444 (7)

-0.857

Anchor damage
is eliminated

(11)

0.636 (3)

-1.333 (4)

(5)

0.6 (1)

(8) 0.25 (2)

-0.75 (5)

-1.2 (6) -0.667

1.0 (4)

0.75 (10)

0.0 (7) -1.714

-1.0 (4)

-0.5 (6)

Current park meets your expectations

# of moorings at

park is adequate

-0.5 (5)

-1.2

The respondents view of the enforcement of regulations is as expected to a large
degree. Although the government officials and the DFMR personnel have no definable
stance on this issue, the fishers view the enforcement as adequate while the opposite is
true for the dive operators and members of the NGO organizations.
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The results reflect that the current marine park meets the expectations of all the
groups with the exception of the dive operators. While the dive operators where expected
to respond in this manner, it was surprising that the NGO group was equally divided on
the issue.
The respondent's view of the success of the marine parks in protecting critical
marine habitats is surprising as well. The DFMR agreed (mean of+ 1.0) that the parks
had protected marine habitats while the government equally as strongly disagreed (mean
of -1.0). This was the opposite of what was expected. The projected relationship was
apparent in only one of the core questions

REJECTION OF HYPOTHESIS III
As with Hypothesis I and II, the hypothetical relationship believed to exist among
the respondents was not proven. The groups did respond to the majority of issues SSD.
However the projected alignment of groups into opposing camps was only paitially
evident.

Frequency Analysis
During the primary data analysis, it became apparent that there was much more
agreement than initially anticipated among the two populations. Therefore additional
analyses were conducted to analyze specific questions and interpret these on the basis of
frequencies. The analysis focuses on respondent's views on fisheries management
alternatives and marine parks. Frequency tabulations are utilized to further analyze the
data in an effort to determine which alternatives may be currently supported by the
interest groups.
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FISHERIES
This section follows a logical progression through a series of related questions
dealing with fisheries management, both current and future, on Anguilla. It begins with
an analysis of current fishery techniques, highlighting perceived problems, and follows
through with possible future management options.

Question 45- This question asks if current fishing practices/techniques are sustainable.
It sets the stage for all questions that follow. Groups who view the current fishing
practices/techniques as sustainable should not be in favor of changes in the management
structure. Conversely, those groups who believe the current practices are not sustainable
should provide us with some information on which alternatives are feasible. As Table 9
shows all groups, with the notable exception of the fishers, view the current practices as
unsustainable.

Table 9- Are current fishing practices/techniques sustainable?
% Strongly
Agree

% Agree

% Disagree

% Strongly
Disagree

GOV (3)

0

0

100.00

0

Fishers (12)

8.33

75.00

8.33

8.33

NGO (9)

0

0

66.67

33.33

Dive (6)

0

0

50.00

50.00

DFMR(l)

0

0

100.00

0

Total (31)

3.23

29.03

45.16

22.58

75

Question 31- This question builds on the prior question. It asked respondents if the
current fish trap mesh size regulations are adequate to conserve fish stocks. As
previously stated the current 1.5 inch minimum mesh size has been found to be
detrimental to healthy fisheries in other areas of the Caribbean.
The following table shows the frequencies of response from the groups. It shows
a mixed reaction to this question. The lack of agreement between the fishers, of whom
50% do not think the mesh size is large enough, is intriguing. A proxy question was
asked to double-check the respondents on this issue.

Table 10- Fish trap mesh size adequate to conserve stocks?
% Strongly
Agree

% Agree

% Disagree

% Strongly
Disagree

GOV (1)

0

100.00

0

0

Fishers (12)

8.33

41.67

25.00

25.00

NGO (10)

0

50.00

20.00

30.00

Dive (4)

0

0

50.00

50.00

DFMR (3)

33.33

33.33

33.33

0

Total (30)

6.67

40.00

26.67

26.67

Question 41- This question asks the respondent if too many fish are being caught before
they reach maturity and reproduce. All groups that agreed with the previous questions
should agree here as well. If not, the respondents do not seem to comprehend the
connection between mesh size and less then optimally efficient methods. This nexus
seems to be lost on the GOV, NGO, and DFMR respondents.
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This analysis shows that all but the fishers view current fishery techniques as
unsustainable. Secondly, it indicates that several respondent groups do not see the
connection between removal of juveniles from the stocks and mesh size. This is a
somewhat unsettling finding. Most striking is the fact that the DFMR respondents all
agree that immature fish are being removed yet they do not believe that the mesh size is
inadequate.

Table 11- Are too many fish being caught prior to maturity?
% Strongly
Agree

% Agree

% Disagree

GOV (3)

33.33

66.67

0

0

Fishers ( 11)

36.36

36.36

27.27

0

NGO (12)

50.00

50.00

0

0

Dive (7)

57.14

42.86

0

0

DFMR (2)

50.00

50.00

0

0

Total (35)

45.71

45.71

8.57

0

% Strongly
Disagree

MANAGEMENT ALTERNATIVES
The next step in the analysis is to see what types of management alternatives are
viable in the eyes of these groups. As explained in Chapter III, the preferred alternatives
are the use of multi-zoned marine parks and an increase in minimum mesh size. The next
set of questions will concentrate on mesh size and other traditional management options.
A more complete look at marine parks will follow in a separate section.
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Question 40- This question asked if the current 1.5 inch minimum mesh size for fish
traps should be increased to 2 inches. Table 12 shows respondents from the GOV,
NGOs, and Dive operators all favor increasing the mesh size while the Fishers and
DFMR respondents are opposed. The results are as expected, although the fact that the
fishers are more receptive then the DFMR to this alternative is quite surprising.

Table 12 Should mesh size be increased to 2 inches?
% Strongly
Agree

% Agree

0

100.00

0

0

Fishers (13)

7.69

38.46

15.38

38.46

NGO (8)

12.50

75.00

12.50

0

Dive (4)

50.00

50.00

0

0

DFMR (3)

0

0

66.67

33.33

Total (29)

13.79

48.28

17.24

20.69

GOV (1)

% Disagree

% Strongly
Disagree

Question 48- This question addressed the option of closed seasons. Because of the
multiple species neither the species nor season were defined. This highlights one of the
problems with this type of management regime. All fin fishers fish for multiple species
that share a common habitat. If an area was made off limits to one species yet other
species were allowed to be harvested the enforcement would be extremely complex.
Having said this, the results show that this alternative is highly favored by all groups.
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Table 13 Are closed seasons for certain species needed?
% Strongly
Agree

% Agree

% Disagree

GOV (4)

50.00

50.00

0

0

Fishers (12)

41.67

50.00

8.33

0

NGO (13)

46.15

53.85

0

0

Dive (7)

42.86

57.14

0

0

DFMR (4)

100.00

0

0

0

Total (40)

50.00

47.50

2.50

0

% Strongly
Disagree

Question 47- This question examines the respondents view of restricting certain gear in
certain areas. In retrospect, this question should have defined gears and areas to provide
more information on what type of restrictions may be viable. As with the previous
option, the restriction of gears seems to be a highly acceptable alternative to all groups.

Table 14 Should certain gears be restricted in certain areas?
% Strongly
A!!fee

% Agree

0

100.00

0

0

Fishers (12)

25.00

58.33

8.33

8.33

NGO (11)

27.27

72.73

0

0

Dive (3)

33.33

66.67

0

0

DFMR (4)

50.00

50.00

0

0

Total (33)

27.27

66.67

3.03

3.03

GOV (3)
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% Disagree

% Strongly
Disagree

Marine Parks
A frequency analysis was conducted on a series of questions that relate to marine
parks. The objective of this part of the analysis was to provide information on two key
issues, (a) fishery reserves and zoning and (b) operation and administration in Anguilla's
marine parks. In addition, respondents were asked to rank several marine park
objectives. Results from this question are a good indicator of what objectives should be
set by the marine parks.

Question 57- This question allowed respondent to select, in order of importance, what
they would prefer their marine park set as objectives. The top four objectives 7 are:
Educate Locals- selected as the top priority by 59% of respondents.
Conserve/Replenish fish stocks- selected as the top priority by 56% of
respondents
Manage Fishing- selected as the top priority by 25% of respondents.
Scientific Monitoring- selected as the top priority by 20% of respondents.

Question 49- This question directly asks if fish nursery areas where fishing is not
allowed need to be designated. The results show that this is an overwhelmingly
supported option. As explained in Chapter III, this type of management option is the
preferred alternative for tropical multi-species reef fish fisheries.

7

Some respondents ranked multiple objectives as the first priority.
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Table 15- Do fish nursery areas need to be designated?
% Strongly
Agree

% Agree

% Disagree

GOV (4)

50.00

50.00

0

0

Fishers ( 12)

41.67

50.00

8.33

0

NGO (13)

38.46

61.54

0

0

Dive (7)

85.71

14.29

0

0

DFMR (4)

75.00

0

0

25.00

Total (40)

52.50

42.50

2.50

2.50

% Strongly
Disagree

Question 56- This inquiry asks respondent if activities that conflict with each other, such
as fishing and diving, should be allowed in separate areas of marine parks. This relates to
the practice of zoning different use areas into parks much the same as traditional
terrestrial management. Although this option is supported, there is more opposition then
was expected. The government officials, NGO, dive operators, and DFMR personnel
have some reservations concerning this concept. Conversely, the fishers are the strongest
supporters of this option.
Table 16- Should conflicting activities be allowed in separate areas of marine park?
% Agree

0

66.67

33.33

0

9.09

81.82

9.09

0

NGO (9)

0

77.78

22.22

0

Dive (5)

40.00

40.00

20.00

0

DFMR (4)

0

75.00

0

25.00

Total (32)

9.38

71.87

15.63

3.12

GOV (3)
Fishers ( 11)
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% Disagree

% Strongly
Disagree

% Strongly
Agree

Question 52- This question explores a core mechanism that allows for stability within a
marine park. Respondents were asked if revenues directly generated by marine parks,
through entrance fees for example, should only be spent on park management. The
response pattern is as expected. The government officials are split evenly while the
remaining groups are in favor of this type of arrangement.

Table 17- Should revenue generated by marine parks
be spent only on marine park management?
% Strongly
Agree

% Agree

0

50.00

50.00

0

Fishers ( 12)

16.67

58.33

16.67

8.33

NGO (13)

23.08

69.23

7.69

0

Dive (6)

50.00

50.00

0

0

DFMR (3)

100.00

0

0

Total (38)

28.95

55.26

0
1
3.16

GOV (4)

% Disagree

% Strongly
Disagree

2.63

Question 53- This question asked the respondents if the operation of marine parks should
be turned over to a non-governmental organization with the ability to impose user fees.
The response to this question is so scattered it does not make sense.
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Table 18- Should an NGO operate the marine park?
% Agree

0

33.33

33.33

33.33

Fishers (10)

20.00

40.00

20.00

20.00

NGO (7)

14.29

57.14

28.57

0

Dive (7)

14.29

14.29

42.86

28.57

DFMR (4)

0

50.00

0

50.00

Total (31)

12.90

38.71

25.81

22.58

GOV (3)

% Disagree

% Strongly
DisaQree

% Strongly
AQree

The most tantalizing result comes from the dive operators. This style of
management regime was thought to be desirable to dive operators. In addition, the
fishers show a surprisingly high level of acceptance for this type of regime.

83

CHAPTERV
CONCLUSIONS/RECOMMENDATIONS
Major Hypotheses
The objective of this research was to explore the social component of marine
resource management on the island of Anguilla. Based on the available literature and a
preliminary information-gathering trip to the island, the issue of fisheries management
was identified as the most critical issue facing the island at this time. Thus, the research
was centered on Anguilla's fisheries and the use of marine parks and other management
alternatives to conserve and manage their fish stocks.
Five interest groups, local fishers, government officials, DFMR personnel, NGO
members, and dive operators, were identified as well as three key management issues-current management, current exploitation and health of marine resources, and the current
system of marine parks. It was expected that the five groups would break into two
populations based on their perception of the three issues. Three hypotheses were posed
based on the perceived difference of opinion among the interest groups on the marine
resources issues. By documenting the five group's perception on these issues valuable
information on this critical component of the management process was documented. The
importance of this component is amplified due to the lack of scientific monitoring of
catch and effort in the fisheries.
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The research does not support the three major hypotheses. The study has
concluded that any differences of opinion among the major interest groups are not large
enough to be detected with the size of the sample used. In other words, the large
difference in opinion that was thought to be an insurmountable obstacle to the
implementation of more sustainable management plans for the marine fisheries does not
exist in this sample population. While this goes against what the relevant literature
would suggest, it is a very important and promising finding.
This conclusion directly contradicts the study's primary premise, that fishers were
either adamantly opposed to or extremely wary of any governmental regulations in their
industry and were politically powerfully enough to keep the elected officials from
implementing any such regulations. Based on this conclusion, the door is open, at least
partially, for the improvement of marine fisheries management. Having said that, it must
be emphasized that the resistance on the part of fishers is only one of many obstacles to
the improvement of marine resource management on the island.
Although the major hypotheses of the study have been refuted, important
information was uncovered. The frequency analysis of the research data provides vital
insight into the opinions of the respondent groups. This analysis is the basis of a series of
recommendations that appear to be viable. It must be stated that the small sample size of
the fishers precludes the researcher from making absolute statements about their
perceptions and desires as a whole population. Furthermore, it is possible that the
opinions represented in this research may be a minority opinion.
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Fish Trap Mesh Size

The response patterns of the fishers sampled and DFMR to questions addressing
this issue are contradictory. The majority of respondents in both populations feel that
biological overfishing is occurring. In addition, half the fishers and two-thirds of the
DFMR respondents believe that the current mesh size is too small to conserve stocks.
However all respondents from the DFMR and fifty-five percent of fishers are against
increasing the minimum size from 1.5 to 2 inches. The DFMR response is both
confusing and troubling. The only explanation for this seemingly contradictory response
is that the DFMR buys duty free trap materials in bulk and resells to the fishers (not for
financial gain rather as a co-op might). It is possible that there is a stockpile of 1.5-inch
mesh material.
Nonetheless, based on the response of fishers, the rest of the respondent groups,
and the research conducted for the US Virgin Islands and Puerto Rico fishery, it is
recommended that the current 1.5 inch minimum mesh size be increased to at least 2
inches. Given the lack of hard data to document the current state of the resource or
magnitude of harvest and the common belief that stocks are in decline, a precautionary
approach to the sustainable management of the resource is the only logical way to
proceed. The adoption of a two-inch minimum mesh size will reduce the bycatch of
immature or small reef fishes and the herbivorous adults essential to the maintenance of
the reef ecosystem. This step will begin the process of rebuilding the heavily impacted
nearshore reef fish populations.
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Temperate Fishery Management Techniques
In regards to future fisheries management, there are two options that are strongly
supported by all groups in the sample population. Both the use of closed seasons and
gear restrictions are viable options in the opinions of all groups. Although these
management regimes may not be ideal for reef fisheries, their overwhelming acceptance
requires consideration.
Based on the acceptability of these alternatives, it is recommended that breeding
ground and seasons be identified using the best available information and no trap fishing
be allowed in these areas during the appropriate time. Some consideration should be
made for allowing more selective fishing gear such as line fishing. If implemented, this
measure will have a negative effect on fishers; mainly reducing their ability to decide
when and where to fish thus lowering net earnings or raising average costs. There is a
possibility that the impact of a seasonal area closure will promote more overfishing as
fishers attempt to compensate with more intense levels of effort during the open season
and in areas that remain open. If seasonal closures are implemented the DFMR must
monitor these possible outcomes carefully as well as look at complimentary measures
such as effort restrictions.
In addition, consideration should be given to restricting the use of traps in the
nearshore reef areas. These areas have been fished extremely hard and are vital in
repopulating the Anguilla shelf. Anguilla's shelf is insular and therefore may receive
little or no recruits from neighboring areas. Thus, the nearshore reef fish populations
may well be the only populations providing recruits making their recovery extremely
difficult under intensive fishing pressure. These nearshore reefs are a critical component
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of the nearshore ecosystem that includes seagrass meadows. This ecosystem has been
shown to be crucial to the juvenile stages of many reef fish species.

Enforcement of Current Fisheries Regulations

One important finding of the research was that fishers included in the sample
viewed the current enforcement of fisheries regulations to be inadequate. This finding
should be explored further to identify which regulations are not being enforced and what
effect this has on the fishers. This result leads back to an observation made by Mr. Ed
Carty. With the recent increase in demand, more fishers have been entering the fishery.
This includes immigrants from other islands. In Mr. Carty's view, these newcomers do
not have the same fishing bloodlines and do not have the type of knowledge that
historically had been passed down from father to son.
Based on these findings two recommendations are offered. This first
recommendation is the enforcement of the existing requirement for commercial fishing
licenses with a moderate fee. This is a basic first step that is crucial for providing a
reliable estimate of fishing effort. This will allow the department to begin to track effort
in the fishery, set the stage for controlled access to the fishery if deemed appropriate, and
provide an avenue for increased communication between managers and fishers.
The second recommendation is that all fees collected from commercial fishing
license should be earmarked strictly for use by the DFMR. One possible use of this
revenue, as suggested by Mr. Carty, would be to construct open water Fish Aggregating
Devices that would attract pelagic species. This would serve two purposes. The first is
to introduce an alternative fishing technique that would target underutilized species. The
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second is to alleviate some pressure on inshore demersal species. This would be a
definite win-win situation, as the heavily impacted inshore species would receive some
reduction in pressure while the fishers would gain more viable fishing grounds.
Based on both the examination of the means and frequencies of responses on
questions that addressed current fisheries data collection, there is a common perception
that more catch and effort data need to be collected for the fisheries. This deficiency has
been noted by several other sources as well.
Although the members of the fishing community included in the sample did not
overwhelmingly agree that current efforts are inadequate, the simple fact that they realize
this is a problem is more than what was expected. The response of the DFMR is also
somewhat surprising. It was assumed they would hold stronger opinions on this issue.
This may be an indication of their lack of confidence in their ability to implement an
orderly monitoring program. As stated earlier, the department is severely understaffed
and underfunded.
The recommendations proposed by Hodge (1993) for the lobster fishery and
outlined in Chapter II should be implemented as soon as possible. These
recommendations are well formulated and guided by his intimate knowledge of the
fishery. A similar format should be devised for the fin fish fishery. Specifically:
(1) A system should be devised where-by local hotels and restaurants are
required to complete a purchase slip for each purchase of fish. These slips
should be collected at the beginning of each month by the DFMR.
(2) Every effort must be made to collect data on landings directly into St.
Martin. This will require organization in collaboration with Authorities in
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St. Martin, and may require an officer from the Department of Fisheries
and Marine Resources in Anguilla going there twice per month to collect
the relevant data.
(3) Ports should continue recording export statistics and forwarding these
to the Department of Fisheries and Marine Resources.
Both Hodges (1993) recommendations and those offered above are aimed
at collecting catch data at the market level. An alternative to this type of data
collection would be to implement a self-reporting program geared to collect both
catch and effort data. A program of this type should utilize pre-printed forms that
are designed to gather both effort and catch data. Recommended fields to be
included in the forms are fishing license number, area fished, depth fished, total
number of traps hauled, distribution of catch-- restaurant, St. Marteen, personal
use, etc., species caught, weight and number per species, and bait used.
Two critical component of this type of collection system include: (a)
providing an incentive for fishers to participate; and (b) providing assurance that
information provided will remain confidential. One way to provide incentive is to
limit the sale of duty-free trap material from the bulk purchases made by the
DFMR to those participating in the program. It could also be a requirement for
the issuance of a commercial license.
Another alternative to collect effort data is to require each fishing trap be
licensed. Some thought should be given to structuring a license fee based on the number
of traps used as well. This may provide an incentive for fishers to police themselves to
some extent. This alternative, much like the previous alternative, begins to introduce the
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concept of ownership and allows the fisher to feel he has more of a stake in conserving
the fishery. The beginning of a renewed sense of stewardship that Mr. Carty believes has
been lost.
These measures would begin to provide quantitative data on both catch and effort
in the fishery. Modern database/spreadsheet programs are ideal for setting up relatively
simple data entry and data analysis routines. This database would provide the
information needed to begin to see trends in the fishery.

Health of Resources
The frequency analysis of the responses to questions that addressed the current
stock levels show a universal perception among interest groups that fish, lobster, and
conch stocks are declining. This corroborates other anecdotal reports that these resources
are declining. However the fishers, DFMR, and government officials do not believe that
the fisheries are on the verge of collapsing.
Quantitative verification of the current levels of fish, lobster, and conch will only
be possible once a structured fisheries data collection system has been implemented.
Once a baseline data set has been collected, it will be possible to begin to assess what
levels of resource extraction is sustainable.

Marine Parks
The frequency analysis of questions that addressed marine parks issues uncovered
three important findings. The first is that Anguillians overwhelmingly favor the
designation of fishery reserves. The second major finding is that there is some support
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for turning the operation of marine parks over to a NGO. Finally, the majority of
respondents favor utilizing all funds generated by marine parks in the upkeep and
management of the parks.
In addition to the findings offered by the respondent population, both the Saba
and Bonaire Marine Park offer salient lessons in regards to the management of marine
resources through marine parks on Anguilla. The Saba Marine Park demonstrates that
fishery reserve zones effectively increase fish populations and an NGO is an effective
means of administrating marine parks. The Bonaire Marine Park has shown that it is
possible to evolve from a "paper park" to a highly successful park, that the use of user
fees is an effective means of financing park operations, and management costs are a
fraction of the possible overall benefits.
In addition to these findings, there are at least three systems of marine parks that
have been proposed for Anguilla. Salm (1980) advocates the adoption of a multi-zone,
multi-use reserve which would include the entire northern shore of Anguilla to beyond
Dog Island, Prickly Pear Cays and Seal Island Reef from twenty meters above the high
tide line (wherever possible) to the twenty meter depth contour. In 1982 a Marine Park
Ordinance was passed and in 1989 a Marine Parks Plan was formulated. Regulations for
the implementation of the 1989 plan were approved in 1993. In addition, the 1990
Cruising Permit Ordinance implemented five no anchor zones-Sandy Island, Dog Island,
Little Bay, Prickley Pear and the Seal Island Reef system, and Rendezvous Bay. The
current legislation builds on Salm's recommendations and forms a solid foundation for a
system of marine parks on the island. The UN document (AAHS and IRF, 1993)
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expands on the current legislation and adds two fishery reserve areas as well as other use
zones.
Based on the frequency analysis of the questionnaire data, the practical lessons
culled from the Saba and Bonaire Marine Parks, and the current Marine Park legislation,
a series of recommendations are offered. The first recommendation is that the
management of Anguilla's marine parks is turned over to the Anguilla National Trust.
Section four of the Marine Parks Ordinance of 1983 empowers the Governor to appoint
the "Controlling Officer". The Trust is charged with protecting and promoting the
natural and cultural heritage of Anguilla and is empowered to raise funds, acquire
property, and manage the use of the property it holds. The Trust is currently developing
two terrestrial National Parks, the Fountain Cavern and Big Spring National Parks,
conducting monitoring studies of sea turtles and Iguanas, protecting salt ponds as bird
habitat as well as playing a role in a Sand Dune Rehabilitation Pilot Project. The
expansion from terrestrial projects to marine areas seems reasonable. Section 11 of the
Marine Parks Regulations of 1993, among other things, empowers the "Controlling
Officer" to designate any area or place a marine park-- (i) as a place for the mooring or
anchoring of vessels, or (ii) for any other specific purpose which in his opinion is
reasonably required for the discharge of his powers, functions or duties under these
regulations.
This would enable the National Trust to carry out the second recommendation,
which is the actual designation of areas to be included as marine parks. It is
recommended that the UN proposal (AAHS and IRF, 1993) be adopted. Figure 9 shows
the layout of the proposed system. Included in the proposal are three "Administrative
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Zones"-- Park and Reserve Areas, Tourist Management Areas, and Fish Nursery Areas.
The UN document does not define appropriate uses for these zones. It is recommended
that the local user groups be brought in and included in discussions to both define
compatible uses as well as appropriate use areas. The existing three zones should be
used as a starting point in the discussion of what uses should be allowed in specific areas.
Every effort should be made to arrive at a consensus among user groups. However, the
inclusion of fish nursery areas should not be negotiable although the designation of the
specific area should be agreed upon.
A key need for the evolution of Anguillas "paper parks" to operational parks is a
stable source of funding. One mechanism to meet this need is channeling all revenues
generated by the marine parks toward the administration of the parks. Based on the
frequency analysis of the question that addressed this solution, it is recommended that all
revenue currently collected, anchor fees and use fees, be directed to a specific account to
be administered solely for maintenance and upkeep of the parks. Additionally, other
revenue generating opportunities should be developed including a friends of the
parkffrust society and souvenirs. Both the Nature Trust charter and The Marine Parks
Ordinance of 1982 provide for the gathering of revenues. If granted the responsibility of
operating marine parks, the Nature Trust is mandated to act as custodian of the resources.
Thus, the Trust would have a legislative mandate to justify requesting all funds generated
by Marine Parks for the administration of these areas.
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Postscript
There have been changes on Anguilla since the data were collected for this
research. The Minister of Fisheries and Marine Resources, Mr. Roland Hodge, provided
the following information. The British government has funded an Offshore Fisheries
Development Project on the island. There are three primary objects for this project: ( 1)
to determine whether there are large palegics within Anguilla's Excludive Fishing Zone;
(2) if present, when they are available; and (3) whether the resource is large enough to
support an economically viable offshore fishery. The DFMR is operating one long-line
fishing vessel to gather this information. Early indications are positive. Available
species include Swordfish , Yellowfin Tuna, Bigeye Tuna, Albacore Tuna, mahi-mahi,
and some shark. This fishery, if deemed viable, could reduce the fishing pressure on the
reef fish fishery.
A second major development has been the declaration of a marine park around a
Spanish wreck, the El Buen Consejo, by the Anguillian government. Anguilla Maritime
Research Ltd. (AMR) has signed a contractual agreement with the government to conduct
an archaeological exploration to recover and preserve artifacts from the wreck site.
These artifacts are to be displayed in a museum to be established on the island.
Shoal Bay Dive Shop (SBDS), a subsidiary of AMR, has been granted exclusive
access to the site and will conducted guided SCUBA dives on the wreck. There is a
US$ 1.00 per tank entry fee charged to all divers. This revenue is to offset the cost of
archaeological recovery and preservation of artifacts. Mooring buoys will be installed in
a cooperative agreement between the DFMR and SBDS. The maintenance of the buoys
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is the responsibility of AMR/SBDS. This type of public/private undertaking could serve
as a model for future marine park designation and management.
Finally, a new Fisheries Management and Development Plan is currently being
developed. The initial draft plan includes some consideration for the development of
fishery reserve areas. The plan is still in draft form and will not be submitted to the
Executive Council (Chief Minister, three members appointed form the House of
Assembly, and two ex-offico members) for their review/approval for some time.
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APPENDIX A: Survey Instrument

ANGUILLA'S MARINE RESOURCES
This is an opinion questionnaire not a test. You must be 18 years of age to participate.
Please give your honest opinion. The questionnaire will take approximately 10 minutes
to complete and your answers will remain anonymous. Your opinions will be made
available to the Government to be utilized in future management decisions. If you have
any problems or questions please contact the Vice Provost for Research at The University
of Rhode Island 401-792-2635.
Please circle one answer to indicate to what extent you agree or disagree.
SA=Strongly Agree
A=Agree
U=Unsure
D=Disagree
SD=Strongly Disagree
UF=Unfamiliar
1. Anchor damage in marine parks has been eliminated.
SA
A
U
D
SD
UF
2. Implementation of mooring fees has been successful in generating funds.
SA
A
U
D
SD
UF
3. There is an adequate number of moorings at marine parks.
SA
A
U
D
SD
UF
4. Turtles are adequately protected in Anguillian waters.
SA
A
U
D
SD
UF
5. Historical shipwrecks in Anguillian waters are adequately protected by existing
legislation.
SA
A
U
D
SD
UF
6. There is adequate monitoring of fish/lobster/conch landings.
SA
A
U
D
SD
UF
7. There is adequate monitoring of fishing/lobstering/conching effort (# traps per
fishermen).
SA
A
U
D
SD
UF
8. Training programs aimed at teaching fishermen new methods are needed.
SA
A
U
D
SD
UF
9. The current beach erosion monitoring program is adequate.
SA
A
U
D
SD
UF
10. Leadership and vision of the Department of Fisheries and Marine Resources
(DFMR) is adequate.
UF
SA
u D
SD
A
11. DFMR has an adequate staff.
SA
A
u D
SD
UF
12. DFMR has an adequate budget.
SA
A
u D
UF
SD
UF
13. DFMR has adequate equipment.
u D
A
SD
SA
14. DFMR has adequate training.
u D
UF
SA
A
SD
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15. The ability of DFMR to enforce regulations is limited by funding.

SA

A

U

D

SD

UF

16. The ability of DFMR to enforce regulations is limited by manpower.

SA

A

U

D

SD

UF

17. The ability of DFMR to enforce regulations is limited by political reasons.

SA

A

U

D

SD

UF

18. How would you grade the DFMR on a scale of 1-5 with l=excellent?
1
2
3
4
5
19. How would you grade the fisheries regulations on a scale of 1-5 with l=excellent?
1
2
3
4
5
20. How would you grade the Marine Park regulations on a scale of 1-5 with
l=excellent?
1
2
3
4
5
21. The enforcement of fisheries regulations are adequate.

SA

A

U

D

SD

UF

22. The enforcement of Marine Park regulations are adequate.

SA

A

U

D

SD

UF

23. The current system of marine parks meets your expectations.

SA

A

U

D

SD

UF

24. Programs aimed at educating the public about sustainable use and conservation of
marine resources have been successful.

SA

A

U

D

SD

UF

25. You or your Company, Department, or Organization have been adequately
consulted/involved with marine resource management.

SA

A

U

D

SD

UF

26. Public education efforts about marine resources are adequate.

SA

A

U

D

SD

UF

27. Volunteers, such as dive operators and fishermen who are on the water daily, are
being adequately involved in marine resource management.

SA

A

U

D

SD

UF

28. The current Marine Park regulations have resulted in protection of critical marine
habitats.

SA

A

U

D

SD

UF

29. Sand mining regulations are adequately being enforced.

SA

A

U

D

SD

UF

30. Salt ponds are adequately managed.

SA

A

U

D

SD

UF

31. Fish trap mesh size regulations are adequate to conserve fish stocks.

SA

A

U

D

SD

UF

32. Total allowable catch of each fish species based on weight should be set.

SA

A

33. Fish stocks are:
Increasing

U

D

SD

UF

Decreasing

Unsure
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Unfamiliar

34. Lobster stocks are:
Increasing
35. Conch stocks are:
Increasing

Decreasing

Unsure

Unfamiliar

Decreasing

Unsure

Unfamiliar

36. Aquaculture (fish farming) aimed at providing alternative employment for fishermen
should be pursued in salt ponds if possible.
SA
A
U
D
SD
UF
37. Beach erosion is a serious problem.
SA
A
U
D
SD
UF
38. The long-term success of Anguilla's tourism is dependent on a healthy marine
environment.
SA
A
u D
SD
UF
39. How would you describe the coral reefs of Anguilla? Please check one.
Pristine_ Slightly Degraded_ Degraded_ Highly Degraded_
Unsure_
40. The 1.5 inch minimum mesh size for fish traps should be increased to 2 inches.
SA
A
U
D
SD
UF
41. Too many fish are being caught before they reach maturity and reproduce.
SA
A
U
D
SD
UF
42. Collection of live coral is a problem.
SA
A
U
D
SD
UF
43. Fishing licenses should be required for all fishermen.
SA
A
U
D
SD
UF
44. Fishing license revenues should only be spent on fisheries management.
SA
A
U
D
SD
UF
45. Current fishing practices/techniques are sustainable.
SA
A
U
D
SD
UF
46. Anguillian fisheries are close to collapsing.
SA
A
U
D
SD
UF
47. Certain fishing gear should be restricted in certain areas.
SA
A
U
D
SD
UF
48. Closed seasons for certain species is needed.
SA
A
U
D
SD
UF
49. Fish nursery areas where fishing is not allowed need to be designated.
SA
A
U
D
SD
UF
50. If you agreed with #49, where should fish nurseries be?
51. A system of Marine Parks can provide both a means of resource protection and
economic development.
SA
A
U
D
SD
UF
52. Revenues directly generated by Marine Parks, through entrance fees for example,
should only be spent on park management.
SA
A
U
D
SD
UF

100

53. The operation of Marine Parks should be turned over to a non-governmental
organization with the ability to impose user fees.

SA

A

U

D

SD

UF

54. Marine Parks make Anguilla a more attractive destination for tourists.

SA

A

U

D

SD

UF

55. Development of diving tourism should be pursued.

SA

A

U

D

SD

UF

56. Activities that conflict with each other, such as fishing and diving, should be
allowed in separate areas of Marine Parks.

SA

A

U

D

SD

UF

57. What would you like to see your Marine Parks do? Rank 1-7 with 1 being most
important.
_Educate Tourists
_Nothing
_Educate Locals
_Scientific Monitoring _Manage Diving
_Manage Fishing
_Conserve/Replenish Fish Stocks
58. All of the following have been shown to damage coral reefs in the Caribbean.
Please rank 1-7 as threats to Anguilla's coral reefs, 1 being most severe.
_Sediment Runoff
_Inshore overfishing _Sewage Runoff
_Oil Spills
_Coastal Development
_Anchor Damage
_Divers/Snorkelers
59. What should be given top funding priority by the DFMR?
Please rank 1-4, 1 being most important.
_Marine Resource Education _New Staff _Enforcement
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_Monitoring
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